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The present work constitutes a master thesis (TFM), and its main objectives are to sort for 
conditions of sustainability in Catalonia; to develop sustainability at local level; to link oil 
derived fuels use with territorial aspects proposing an Oil Derived Fuels Dependence Index for 
Catalan Municipalities (ODFDICM); and presenting Oil Derived Fuels Vulnerability Maps as a 
results of the projections made for all Catalan municipalities. 
 
The data base donated by the Catalan Institute of Statistics (IDESCAT) was used to shape the 
Catalan Territory as a Geographical Information System study case (GIS). As a result the 
agrarian vulnerability maps were generated together with the industrial vulnerability maps for 
each sector of industrial activity; the domestic gas use vulnerability map; the mobility 
vulnerability map; the social labor distribution vulnerability maps; the forest vulnerability map 
in order to establish vulnerability zones for energy use. 
 
Since oil derived fuels are proved to be widely used in the industrial system, transport system, 
domestic sector, services sector, the proposition made was to create an INDEX that presents 
variation with those sectors. The final INDEX (ODFDICM) is presented in maps and in tables 
for each municipality and will take in consideration the population density as an indicator of 
domestic gas use; industrial density as an indicator of industrial energy demand; number of 
vehicles per person as an indicator of mobility energy demand; planted hectares per person as an 
indicator of energy production; pasture area per person as an indicator of energy production; 
area of forests as an indicator of carbon sinks. The final results will be commented in study 
cases and propositions will be made for implementing a more sustainable future in Catalonia. 
 
These essays will discuss also issues such as energy use; energy production; energy system; 
transport system; food production sectors; industrial sectors; social labor distribution. 
 































El presente trabajo constituye una tesis final de máster (TFM), y sus principales objetivos son:  
buscar por condiciones de sostenibilidad en Cataluña; desarrollar la sostenibilidad a nivel local, 
conectando el uso de combustibles derivados del petróleo a aspectos territoriales; proponiendo 
un Índice que mesura la dependencia de combustibles derivados del  Petróleo por parte de las 
Municipalidades Catalanas (ODFDICM); y presentar Mapas que mesuran la vulnerabilidad del 
territorio al uso de combustibles fósiles derivados del petróleo como resultados de proyecciones 
hechas para  todas las municipalidades catalanas.   
 
La base de datos donada por el Instituto Catalán de Estadísticas (IDESCAT) fue utilizada para 
modelar el territorio catalán utilizando Sistema Geográfico de Información (GIS) conformando 
el caso de estudios. Como resultados la tesis presenta los mapas de vulnerabilidad agraria, que 
junto con los mapas de vulnerabilidad industrial para cada sector de actividad industrial; el 
mapa de vulnerabilidad al uso de gas en los domicilios; el mapa de vulnerabilidad de movilidad; 
el mapa de vulnerabilidad social de distribución laboral; el mapa de vulnerabilidad de bosques,  
con el objetivo de  establecer zonas de vulnerabilidad para el uso de energía.  
 
Una vez  que los combustibles derivados del petróleo son largamente utilizados por el sector 
industrial, del transporte, sector doméstico y sector de servicios, la proposición es crear un 
INDEX que presenta variación con estos sectores. El INDEX final viene presentado en tablas y 
mapas  para cada municipalidad teniendo en cuenta la densidad poblacional como indicador de 
uso domestico de energía; densidad industrial como un indicador de demanda por energía en el 
sector industrial; número de vehículos por persona como indicador de demanda de energía para 
movilidad; área plantada en hectáreas por persona como un indicador de producción de energía; 
área de pasturas, también como indicador de producción de energía; área de bosques como 
indicador de sumideros de carbono. Los resultados finales son comentados en forma de casos de 
estudio y proposiciones serán hechas por un futuro más sostenible para Cataluña. 
 
Esta tese discute también aspectos como el uso de la energía; producción de energía; sistemas 
de energía; producción de alimentos; los sectores industriales; la distribución del sector laboral. 
 




























El present treball constitueix en una tesi final de màster (TFM), i els seus principals objectius 
són: buscar per condicions de sostenibilitat a Catalunya; desenvolupar la sostenibilitat a nivell 
local, connectant l'ús de combustibles derivats del petroli a aspectes territorials; proposant un 
Índex que mesura la dependència de combustibles derivats del Petroli per part de les 
Municipalitats Catalanes (ODFDICM); i presentar Mapes que mesuren la vulnerabilitat del 
territori a l'ús de combustibles fòssils Derivados del Petroli, com a resultats de projeccions fetes 
per a totes les municipalitats catalanes 
 
A base de dades donada per l’ Institut Català de l'Estadística (IDESCAT) va ser utilitzat com 
basi per modelar el territori català en el Sistema Geogràfic d'Informació (GIS) com un cas 
d'estudi. Com a resultat la tesi presenta els mapes de vulnerabilitat agrària, que amb els mapes 
de vulnerabilitat industrial per a cada sector d'activitat industrial; el mapa de vulnerabilitat a l'ús 
de gas als domicilis; el mapa de vulnerabilitat de mobilitat; la vulnerabilitat social de distribució 
del sector del treball; el mapa de la vulnerabilitat de boscos, amb l'objectiu d'establir zones de 
vulnerabilitat per a l'ús d'energia. 
 
Una vegada que els combustibles derivats del petroli són llargament utilitzats pel sector 
industrial, del transport, sector domèstic i sector de serveis, la proposició és crear un INDEX 
que presenta variació amb aquests sectors. L’ÍNDEX final ve presentat en taules i mapes per a 
cada municipalitat; tenint en compte la densitat poblacional com un indicador d'ús domestico 
d'energia; densitat industrial com un indicador de demanda per energia en el sector industrial; 
nombre de vehicles per persona com un indicador de demanda d'energia per a mobilitat; àrea 
plantada, en hectàrees per persona, com un indicador de producció d'energia; àrea de pastures, 
també com un indicador de producció d'energia; àrea de boscos com un indicador de 
claveguerons de carboni. Els resultats finals són comentats en forma de casos d'estudi i 
proposicions seran fetes per un futur més sostenible per a Catalunya. 
 
Aquesta tesi discuteix també aspectes com l'ús de l'energia; producció d'energia; sistemes 
d'energia; producció d'aliments; els sectors industrials; distribució del sector laboral. 
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This essay analyzes Catalan territory through numeric database donated by the IDESCAT, the 
Statistics Institute of Catalonia. It proposes an Oil Derived Fuels Dependency INDEX for 
Catalan Municipalities, presented on MAP and on tables that will take in consideration different 
aspects from territorial conformation in Catalonia, such as Industrial Concentration, Number of 
Vehicles, Population Density, Agriculture Area, Pasture Area, Forest Area and Social Labor 
Distribution. All numbers were used to make projections, in order to provide Oil Use 





-to propose an oil derived fuels dependence index based on territorial aspects 
-to analyze the energy use in Catalonia 
-to sort for sustainability conditions in the Catalan municipalities 
-to present oil use vulnerability maps for Catalan municipalities 
-to design a prospective map for a transition movement towards sustainability in Catalonia 
 
General objectives: 
-to start the development of a regional study for sustainability at the municipal level  
-to propose a TFM – master thesis that could de continued as more accurate studies are 
developed to form a doctorate study 
-to apply technical resources into the sustainable development offering SIG maps 
 
The main objective of the whole research is to develop the knowledge of the Catalan 
municipalities through numeric projections that take into account a data base profile for each 
Catalan municipality.  Through this procedure it is possible to compare municipalities among 
themselves. As to analyze energy use in Catalan municipalities, this project intends to shape the 
territory through numbers that can represent economical aspects, social aspects, and 
environmental aspects that are relevant to sustainability. 
 
The proposition of developing this study at the municipal level, taking in consideration the local 
scale, was based on the need for building sustainability at local scale as well. In order to develop 
the territory into sustainability it is important that localities are able to improve their local 
sustainability aspects, such as energy production, food production, and other aspects that are 
relevant to sustainable development such as the labor wage distribution or the amounts of 
forests, aspects that shape the territory and its land uses, such as agrarian use or industrial use. 
 
To sort for sustainability conditions is to sort for what conditions are required to build a resilient 
territory. Areas that present food production are differed from the areas that present high 
industrial density, and differences detected at each local level were detected. 
 
The objective of proposing the oil derived fuels vulnerability maps is indeed to create support 
for the oil derived fuels use INDEX proposed and to search for sustainability conditions in 
Catalonia. Oil vulnerability is the result of the combination of diverse aspects that will follow 
the territorial profile of a municipality. If municipalities have more industries, more vehicles per 
person, they will be accused as more dependent on fossil derived fuels, as other aspects will also 
act on the index such as the labor distribution and domestic gas use, that are also variables 
together with pasture area and forest area, agriculture production. 
 
Another objective that could be mentioned is to provide tools for the public and civil powers to 
develop the municipalities. As the INDEX is applied, municipalities could low their industrial 
level or increase their food production in order to change the vulnerability zone in which they 






This study was conceived as an anwer to the research for conditions for sustainability at local 
level, when all municipalities in Catalonia come compared aiming to mach territorial aspects to 
oil derived fuels use, using the IDESCAT donated database as a start point to calculus 
projections. 
 
The first chapter; state of art I:  Transition Processes in Catalonia; describes the propositions of 
the transition movement based on the authors that created the concept. 
 
The second chapter; state of art II: a diagnostic of the energy use in Catalonia, discusses energy 
production and energy consumption, green energy, industrial distribution, also other aspects that 
are related such as agriculture production, domestic energy use, and forest areas, in order to 
conform a diagnostic for Catalonia. 
 
The third chapter; exercise I: Oil use Vulnerability Analysis for Catalan Municipalities; a 
threshold number analysis is presented for each sector, in order to establish vulnerability zones, 
presenting the study case to be modeled in SIG programs. 
 
The forth chapter; exercise II: Oil derived Fuels Vulnerability Maps for Catalan Municipalities; 
presents the results of the projections made for each field, in the form of maps. For each map a 
result analysis was made commenting higher values.  
 
The fifth chapter; exercise III: Proposed Oil derived Fuels Dependence INDEX for Catalonia; 
presents the INDEX map for all Catalan municipalities, a justification for the proposed INDEX; 
the calculus methodology used for conceiving the index; the vulnerability zones; a study of the 
INDEX application through study cases, a conclusion about the INDEX results. 
 
The sixth chapter; conclusions: Transition Strategies; presents as first conclusions different 
propositions or strategies for transition, based also in SIG derived map projections, for 
Catalonia. 
 
As a final conclusion, territorial numbers are discussed, such as low agriculture production, high 
industrial density, that are linked to historical aspects regarding industrial revolution. Other 
aspects such as deindustrialization of hyper industrial areas are as well commented. 
 
Finally an INDEX table is annexed, containing the INDEX values for each municipality and 
their base values. A second table containing the INDEX components was also derived but not 




- The numbers donated by the IDESCAT are published every year. They represent all 
municipalities in Catalonia, and were used as a basis for all projections made. The numeric 
procedure uses threshold values to distinguish different zones of vulnerability towards oil based 
fuels use, agriculture production, demographic distribution and other aspects that will represent 
all analyzed sectors, such as the industrial sector or the productive sector, in order to sort for 
conditions of sustainability in Catalonia. 
 
- The proposed INDEX for oil derived fuels dependence is composed by multiple fractions: one 
Social, for it takes into account the labor distribution in municipalities; one from Mobility, that 
takes in consideration the number of vehicles; one Industrial, that takes in consideration the 
industrial density; one Environmental, that takes in consideration the amounts of forests; one 
from Agriculture, that takes in consideration planted area and pastures, one from Domestic 





- For each field of the study a threshold value analysis was made in order to establish diverse 
zones of vulnerability. 
 
- The INDEX was designed to vary progressively with Industrial Density, Number of Vehicles 
per person, Demographic Density, indicating that those characteristic will indeed directly 
influence oil dependency. The contribution of the Agrarian Indicator, which is derived from the 
planted area per person in the municipalities, is relatively smaller, indeed effective. The 
argument is that food sufficiency means not to depend on oil based fuels to import primary 
resources, as food rising is seen as a positive aspect. Municipalities without food rising are 
considered to be more dependent on fossil based fuels as a consequence. The Index will also 
considerate the forest areas as a feature, because they will fix the carbon atoms present on the 
atmosphere. The INDEX will also take into account social labor distribution. This last aspect 
will deal with working wages that were divided in four different labor sectors, and it indicates 
that municipalities with a larger amount of people working on industries, construction or 
services will depend more on fossil fuels than municipalities with a larger amount of people 
working on the agriculture or on pastures. 
 
- The zones of vulnerability are determined over the numeric database using formulas for each 
field, using the threshold values as base. The study case will be set by entering numeric data 
base pre calculated matrixes in SIG modeling programs in order to translate all territorial 
aspects in SIG maps that are presented here. 
 
- QuantumGIS and gvSIG were used for the projections and for generating the maps. That 
procedure consisted in a series of operations aiming to match each municipality to its numeric 
profile. 
 
- About the Software: gvSIG is free software with GNU General Public License. Its copyright is 
attributed to Valencia’s government and it consists in a tool for large scale planning, geography 
and urbanism.  Quantum GIS is also GNU General Public License, also free software. Both 
programs are Geographic Information System software designed to work with most platforms. 
 
Searching for conditions for sustainability in the Catalan municipalities is a task that will take in 
consideration many different territorial aspects. To derive the Oil Fuels Dependence Index 
proposed here from the IDESCAT statistic numbers it was necessary to attach territorial aspects 
with oil derived fuels use, so it also consisted on the analysis of diverse factors. Taking into 
account the indicators that are directly emissive, such as most acting indicators, consisted on an 
interesting strategy. The indicator numbers used were also chosen in order to translate territorial 
aspects, so they are diverse and represent different features: 
 
- Industrial Density (type of influence: direct) 
- Mobility (type of influence: direct) 
- Population Density as base for Domestic Energy use (type of influence: direct) 
- Area of Agriculture (type of influence: indirect) 
- Area of Pasture (type of influence indirect) 
- Forest Area (type of influence: indirect) 
- Working Wage Distribution (type of influence: indirect) 
 
To make an analysis of the industrial sector, separate maps were generated in order to 
understand better the distribution of the different industrial sectors over the territory. The results 
will show that industries are mostly concentrated at the same municipalities, proving the 
existence of hyper industrial zones contrasting with other areas that present much more an 





To characterize this study, total industrial density was derived for every municipality from the 
total amount of industries divided by the extension of the municipality’s territory. This 
procedure was repeated for each different sector of industrial activity. Total industrial density 
was used as a base to distribute municipalities in different vulnerability zones. Therefore the 
level of industrialization, the number of vehicles per person and the demographic concentration 
will affect directly the final INDEX for Oil derived fuels use. Even if some industrial types are 
more emissive than others, all industries are equally generating accumulating effects over the 
territory. It is true that a lot of people work on industries, so working wage distribution show 
that dependence on fuels will affect live hood, conditions of work and employment. In 
Catalonia industrial accumulation seem to affect mostly the same municipalities. The industrial 
vulnerability maps made based on different industrial sectors will clearly show that industrial 
concentration will accumulate in certain areas, consisting on the industrial parks. Municipalities 
that contain industrial parks are therefore places where the industrial density is high and 
therefore, in the INDEX these areas will be accused as more dependent on fossil fuels energy. 
The same works for other characteristics that are treated in the study, such as the amount of 
vehicles per person in all municipalities.  
 
The conception of a study that points out towards a change in society seeking for conditions of 
sustainability will start at a local scale when we are able to compare all municipalities in a 
territory in their different aspects. Before moving towards a green energy society it is necessary 
to understand first how we are dependent to actual oil derived fuels system. After passing 
through this analytic procedure some propositions will be made. 
 
The Prospective Map for the Transition Movement presented in this thesis is therefore an 
application of the Oil Derived Fuels Dependency INDEX, indicating that low carbon society 
programs, such as the transition movement proposes, could be first applied where the oil 
dependence is already lower, because in these areas there are less industries and more food 
production, lower population density, characteristics proved to be favorable for a transitive 
society when we base ourselves in sustainable aspects.  
 
Therefore this study plans to work as a base for generating a low carbon future for Catalonia, 
when municipalities work for increasing their food production and decreasing their oil fuels 
dependence gradually, it could also work as a guide for investing in local energy production. 
Knowing that some areas that are more dependent on fossil fuels today are the same areas that 
might need other energy fountains in the future, this study can work as a guide to implementing 
a new energy system for the society, when all municipalities would be closer to sustainable 
sceneries of food sufficiency and energy sovereignty, presenting a more resilient territory. 
 
When analyzing the mobility system through this work we can also identify what areas present 
higher mobility vulnerability. Some municipalities will present more than one vehicle per 
person; it means that in those territories there are more vehicles than people. This is by itself a 
data that indicates high energy use in transport system, which is proved to be mainly dependent 
on oil based fuels. Therefore the maps generated could help conceive a new mobility system, 
and also to decrease the deficiencies of actual system in order to prepare the society to 
implement a new system that is compatible with the future availability of fuels in Catalonia  
 
Finally the numeric projections made could be also used to compare municipalities in their way 
to sustainability. Gathering different indicators allowed us to propose a prospective map for a 
transition movement towards sustainability, and to point what are clearly problems to be faced 








BACKGROUND AND VIABILITY 
 
When all recommendations from the Kyoto protocol point to decreasing the emissions of CO2 
by the industrialized nations, the actual values of emissions are above the 1995 values 
established by the commission as threshold values for emission amounts. Many countries do use 
fossil fuels, and the quantities of used fuel at each locality can be estimated by analyzing the 
territorial characteristics. 
 
The idea of presenting Oil derived Fuels INDEX for Catalan Municipalities is original and no 
other INDEX for oil derived fuels use could be found for Catalonia, even if energy consumption 
is a vast field of research. So many aspects of this research are new as well. 
 
Many sceneries point out for low energy availability due to fossil fuel shortage and due to the 
prevision of shutting down progressively nuclear programs made by governments. A new 
energetic sector, the green energy is pointed out as an alternative of energy production that does 
not depend on fossil fuels, so to be an alternative not only for Europe, but also for Catalonia, to 
improve clean energy production, in a real path where energy consumption today is far much 
higher than green energy production.  
 
The viability of proposing this INDEX can be sort by its possible uses, so governments could 
present projects to improve their energy sufficiency, and low their external energy dependence. 
Measuring the grades of fossil fuel dependence at Catalan municipalities is important because 
than we can try to conceive a new energetic system, with a new energy industry, a new mobility 
system, a new agriculture model, that are compatible with a future scenery of low energy 
availability due to the use of fuel fountains that are not renewable. 
 
During the seventies many different studies pointed out to ecology as an answer to issues such 
as population growth, and new Malthusianism had a large influence over the following years. 
This work inserts Catalonia inside parameters of food production, comparing the territory with 
its own parameters of consume. The results can also be stated as to measure the levels of 
dependence on exterior primary resources.  
 
Whrn searching for a resilient model of territorial planning that is compatible with sustainable 
aspects, all propositions directed towards a sustainable model are relevant. And that is why 
industrial density plays a main role inside the proposed Index, together with the mobility 
system, the domestic energy use, and the services system, that are responsible for most energy 
spending. Because behind these aspects there are variables that could be controlled in order to 
provide a more sustainable and less spending social system, through improving mobility in 
areas where the population is mainly dependent on private mobility system, presenting 
indicators above one vehicle per person; through lowing levels of industrial density in areas that 
are hyper industrialized; changing the industrial type towards a new post carbon industry; 





This master thesis was conceived as a (TFM), so it presents a structure in which the state of art 
is divided in two parts, the first chapter, that defines the concept of a transition movement 
towards sustainability and discusses it; and the second chapter, in which Catalonia is presented 
as a study case to which a diagnostic is made. The third, forth and fifth chapters together will 
present the exercise proposed, that was divided in 3 parts: the vulnerability analysis; the 
vulnerability maps; the proposition of an INDEX for oil derived fuels use for all Catalan 
municipalities. The sixth chapter is a conclusion made in form of propositions still using SIG 







This project is developed as a master thesis (TFM), as a result of the period of master made at 
the UPC, together with the UNESCO Chair for Sustainable Development. The most used UPC 
units were the EUETIT, in Terrassa; the ETSECCPB, in Barcelona; the ETSAV, in San Cugat. 
Most files were created at the library, at the calculus center, at the ETSECCPB, in the UPC. 
 
The thesis is a result of a free theme proposition, and it consists in a good evaluation from the 
master period together with the UPC. At this study the proposition was to apply technology to 
sustainable development, and indeed we proposed the use of SIG programs to shape the territory 
in order to present results in form of maps.  
 
Most of the propositions are derived from the introduction of the transition strategies as a part of 
the literature that concerns the area of sustainable development, therefore, integrating an area to 
be explored. Transition provides its own bibliography that mainly is constituted of publications 
of thesis for sustainability. The main concerns are local food production, low oil fuels 
dependence, and climate change affecting communities. These aspects will be explored in the 
first chapter. 
 
The study develops to an analysis of the database donated by the IDESCAT, the Catalan 
Statistics Institute, using threshold values to establish diverse zones of vulnerability, for each 
different sector. The main objective is to analyze numeric variation in order to sort what are 
their natural threshold values, or how can the numbers be grouped into similar profiles. The 
establishment of vulnerability zones allowed us to propose the composed INDEX presented. 
 
The presented Oil Derived Fuels Dependence INDEX for Catalan Municipalities (ODFDICM) 
is an effort to improve regional planning in Catalonia in order to generate a more resilient and 
sustainable territory. Energy production seems to be a key aspect for maintaining certain levels 
of industrial density detected during the analysis.  
 
Other key aspects detected during the study relate to agriculture production and pasture areas, 
that indicate that a number of municipalities do not present any kind of food production in spite 
of their area. The recommendation is to improve on local food production and local food 
markets, in order to strength the local markets. 
 
Mobility is also studied as a separate section and a vulnerability map is provided together with a 
mobility vulnerability zones study. For mobility we will verify that many municipalities that 
present more vehicles per person are those where public transport should improve, in order to 
low their vulnerability towards oil derived fuels dependence. 
 
An Interesting aspect that influences the Fossil Derived Fuels dependence INDEX is the 
productive potential of a region, taking in consideration planted area per person and area of 
pastures per person, that number will indicate what is the productive potential for the region, 
and can be contrasted with the average potential consume, expressed by the amount of planted 
hectares a person needs to fulfill their consume needs, in other terms, the footprint of a person, 
considering the population size, projected to the whole region.  
 
The productive areas are the less industrialized ones, and the most industrialized ones are the 
less productive ones in terms of natural resources. That fractal derived from the different uses of 
the land in Catalonia becomes clear when we apply the calculus matrix to SIG maps. The 
vulnerability maps are the results. Such fractal will shape the INDEX map, and fossil derived 
fuels dependence will be lower in most productive zones, as a confirmation for the prospection 






CHAPTER 01- State of art I:  TRASITION PROCESSES IN CATALONIA 
 
Catalonia is now one of the most industrialized regions of Spain, consisting in an important 
branch of Spanish economy. Even though today many contradictions affect Catalan territory, it 
is mostly because of external reasons that the organization of territory must take a new path 
towards a more sustainable scenery. 
 
Even though all recommendations of Kyoto protocol directed to a reduction of the amounts of 
emissions, it is indeed true that the emission rates are far from the base levels stated at the year 
of 1995. It has been admitted by most governments in the Copenhagen Conference that the 
world’s climate system has been affected by atrophic activities that generate the emission of 
CO2. All accumulated emissions for industrial period are proved to be responsible for 
temperature raise above natural conditions that is expected to follow future emission rates. The 
need for transition in all global society follows the probable scenery in which oil becomes an 
scarce resource, when the world population may reach 10 billion people and all food production 
sectors can be under pressure, when also water resources can become scarce in dry areas such as 
the Mediterranean countries where the climate is already dry most of the year. 
 
Transition initiatives are based on the combat to climate change and peak of oil production with 
initiatives such as generating an environment in which oil is not necessary for survival. This 
form of initiative aims to strength local communities in order to prepare them to support 
themselves. The transition initiatives propose the permaculture as an instrument to support the 
sustainability in localities and seek for clean energy fountains such as eolic and solar as clear 
possibilities. 
  
A process of transition in Catalonia depends also on the building of sustainability in the 
localities, starting with localities that are more productive and that present better conditions for 
sustainability. It would be very difficult to reach sustainability in localities of high industrial 
concentration and low food production, for that reason to be more sustainable those localities 
must first go through a decreasing process of dependence on oil based fuels industries, and that 
means not only to apply energetic efficiency to a sector that is growing with the demands for 
production of all kinds of goods for the society. If production follows the demand for goods, 
than it is very difficult to hold industrial and production growth, as it is harder to low emission 
rates and oil dependence. It is indeed necessary to review the industrial system in its production 
proposes, on its energy fountains, its location and distribution over the territory. If a 
deindustrialization process seems to be unlikely to happen with social, economical and political 
structures that are now being used, than it should be also necessary to reform those structures. 
 
If the world faces an oil dependence energy crises together with its high emissions of carbon 
that is being proved to cause climate change, than it is therefore instigating how our community 
continues to hold industrial activities such as weapon industries, automobile industries, and 
other industries that seem to profit from oil exploration and continued oil use as a fuel. If 
Governments create ecologic measures to restrict and substitute automobile industries for a 
system of transport that is collective and based on renewable energy sources, then maybe 
emission rates in transport sector would really decrease instead of increasing. Financial support 
could be given to users willing to take their cars off circulation and use public system; also a 
new recycling industry could take advantage of the cars as fountain of materials for other 
purposes. 
 
"It is quite likely that the time interval before the global peak occurs will be briefer than the 
period required for societies to adapt themselves painlessly to a different energy regime."  
(Richard Heinberg - Transition Town Handbook - 2008) 
 
Industrial production could be directed for basic proposes first, such as to provide permanent 




and luxury cars, better regional train systems. The proposition of local production of medicines 
to provide for local markets presents good perspectives. If it is possible to produce most 
commonly used medicines locally, than the municipalities that hold those types of production 
would be developing themselves towards health sovereignty at a local scale. Many aspects 
regarding medical conditions in a non oil based society could also present difficulties to be 
overcome. 
 
Reviewing industrial activities, adopting a new system that is compatible with clean energy 
sources that could still hold ten billion people on the planet is a challenge not only for 
governments but for the society as a whole. Initiatives for conscient consumption go in the 
direction of a less emissive society. 
 
The transition movement bases itself on the idea of resilience, on the capability of a society to 
support changes caused by outside factors, such as external food dependence, that may be 
caused by fluctuations on the food international distributive system, or energetic crisis based on 
scarcity of external energetic fountains. To guarantee food distribution is also to seek for 
alimentary sovereignty. The development of localities towards a more sustainable path is indeed 
the struggle for the independence of their alimentary production and distribution at local 
markets, as well of energy production at local scale. 
 
Following the sceneries proposed at the Transition Town Handbook for the year of 2030, we 
can also understand that local resilience is a key factor for preventing food crisis, energy crisis 
in a highly dependent society on external markets. If mobility can be seriously compromised by 
oil crisis, than it is also fair enough to imagine alternative mobility systems that move using 
other sources of energy. To Strength the inner mobility system in Catalonia could help move 
materials and people through the territory without depending on oil. The transport made by 
freeways and secondary roads should be substituted by a public one, which is less emissive, and 
that could be technologically adopted to diesel fuels, to wind generated electricity or to solar 
generated electricity. Ocean trade lines could be re forced. The local trade is a key issue for it 
doesn’t depend on long mobility since the production is local as well.  
 
Solutions to energy production are diverse. The energy generated by agriculture waste mainly 
from olives can be used. The installations of solar plants close to the cities can be a solution to 
mitigate energy demand. Solar panels are estimated to produce energy following the rate of 
1800 MW/h per year using an average surface between 30 Km2 and 50 km2. The resilience of a 
territory to support itself is indeed the ability to low external dependence for simple purposes 
such as the support of its own population. All non carbon society programs should indeed 
support local food production and to combat the use of high energy demand facilities, in order 
to meet its own ecological and energetic equilibrium towards the environment in which the 
society is implemented. 
 
According to these issues, such as energy use, energy demand, it seems inevitable to mention 
Brundtland Commission’s definition of Sustainable Development as "development which meets 
the needs of current generations without compromising the ability of future generations to meet 
their own needs" (Brundtland Commission -1987). This concept if applied will suggest the 
rational use of resources. Knowing that Carrying Capacity can be stated as “the number of 
individuals of a given biotic population that an environment can support indefinitely with its 
own resources” (Thomas Robert Malthus - 1798), then it seems that actual system of energy use 
and production should be reviewed, because green energy production is indeed far behind the 
rates of energy consumption by societies today. 
 
The Transition Network was assembled for the Transition Movement, and it aims to equilibrate 
the misbalance inside the ecologic regions. The main goal of transition strategies for 
sustainability is to promote local food production and to decrease oil dependence, looking for a 




power over the territory around them, where countries would promote familiar agriculture, a 
kind of production where the small properties still exist and are connected to local markets. 
Where the people have the control over the ecosystem around them, and the main food 
production corporations no longer hold the control of world’s agriculture production and 
distribution. At the transition society the goods are exchanged locally, using local currency 
systems that would benefit the local producers, for their products would become cheaper 
because local production does not spend much energy to move through the globe, so to be 
available at local markets. 
 
“Rebuilding local agriculture and food production, localizing energy production, wasting no 
people, rethinking healthcare, rediscovering local building materials in the context of zero 
energy building, rethinking how we manage waste, all build resilience offer the potential of an 
extraordinary renaissance – economic, cultural and spiritual” (Rob Hopkins – Transition Town 
Handbook - 2008) 
 
All aspects of localization of production, market distribution, government, work, currency 
system, health system are parts of a strategy to build local territory resilience that are presented 
at the Transition Town Handbook following the adoption of twelve steps towards the 
sustainability by active groups at the localities willing aggregate the transition network.  
 
As the transition initiatives start inside the communities, the actions aim to mobilize the 
community to propose the Energy Descent Action Pan (EDAPs), which consists in a document 
with sustainable projects for the community aiming to start a transition process towards a post 
carbon future. The transition initiatives are indeed community responses to the problems that 
affect it, but the transition movement strategies aim to reach also the government and all 
business sectors as well, looking for a larger scale of action. 
 
 “The simple imperative is for us to very rapidly de-carbonize the world economy and to put in 
place the means to draw down the existing excess CO2 levels. We must choose targets that can 
actually solve the problem in a timely way.” (David Spratt – Transition Town Hand book – 
2008) 
 
The objective of de-carbonizing the world economy is indeed very far from our actual social 
state, and it is indeed truth that most governments are adopting measures to promote green 
energy, that is still far from reaching the ability to fulfill the gap between energy consume and 
energy production. It would be fair if we adopted concepts like low carbon economy. Knowing 
that oil fuels are not renewable fountains it seems clear that no carbon society programs hold the 
key for future energy production systems, as the transition initiative will be concerned about 
future territorial organization for a low carbon society. 
 
“We are entering times of extraordinary rapid change. We are moving from a time when our 
economic success and our very sense of personal prowess and well being were linked directly to 
our degree of oil consumption, to one where our oil dependency directly equates to our degree 
of vulnerability. It is necessary to urgently design and implement low carbon, resilient ways of 
living – climate change makes it imperative, peak oil makes it inevitable, and the transition 
initiatives make it feasible and, hopefully, desirable.” (Shaun Chamberlin – The Transition 
Timeline – 2009) 
 
Our degree of vulnerability, as suggests Shaun Chamberlin is equal to our dependence on oil, 
therefore our vulnerability towards a fuel change will actually follow the way the territory is 
organized, the activities that happen in a territory that spend energy to be performed. Our 
vulnerability could be measured if we take in consideration the regional metabolism. Supposing 
that a locality is very industrialized, presents a high number of vehicles, presents low food 
production, few forest areas, high human density, then that locality will consume more fuel to 




promoted, where people are involved in the processes of food growing. A high industrialized 
territory without carbon sinks indeed seems less sustainable than a productive less industrialized 
territory. 
 
This thesis aims to seek for an index for oil dependence, assuming that oil dependence is the 
first issue to be treated when we are concerned about sustainable development, and it is indeed 
attached to food growing, for today oil is used to move production through the globe, being the 
vehicle of international trade, that is now responsible for all food trade among nations. If a 
region looks for its sustainability, it is mandatory to know its levels of oil dependence. 
Exchanging the actual energy generation and distribution to a sustainable system means to know 
how and where energy is being used, is to measure the localities dependence on fossil fuels in 
order to propose new forms of development. 
 
It is indeed very important to have in mind the concept of re-localization defined by David 
Fleming as “the process by which a region, country, city or even neighborhood frees itself from 
an overdependence on the global economy and invests its own resources to produce a 
significant portion of the goods, services, food and energy it consumes from its local 
endowment of financial, natural and human capital” (David Fleming - Transition Town 
Handbook - 2008).  
 
When we apply all ideas to Catalonia, it seems important to make an analysis of localities, their 
production of food and energy, compared to their use of energy and their consumption of food. 
Supposing that a locality produces more food per person than another, than that locality could 
indeed be considered more sustainable than the other about its food production. Considering 
that a locality has more vehicles per person than another, so it should be considered more 
dependent on fossil fuels. Supposing that a locality has more people working on industries and 
less people working on agriculture than another, in that case its labor wages would be more 
dependent on oil based fuels, because industries are energy spending structures, instead 
agriculture is an energy generating activity. We propose that it is possible to measure how 
dependent a region is on oil fuels by analyzing how its territory is organized, how many 
industries are there, what kinds of industries, by knowing the labor distribution, the amount of 
vehicles that are registered at the locality, numbers that will show the locality’s agriculture 
production, such as the amount of land destined to agriculture if compared with its population. 
 
Indeed the numbers will show that many localities in Catalonia do present much higher levels of 
industrialization than others, and that in those localities the agriculture production tends to be 
very low compared to the number of inhabitants, so is true that most industrial localities hold 
industrial parks, and that in those places most of population will depend on the industries and on 
the services sector to live. Imagining that fossil fuels shall become scarce and more expensive, it 
isn’t difficult to preview what areas of Catalonia would suffer more than others, or which areas 
are more vulnerable to oil scarcity and that should go through territorial changes to adopt 
themselves to a new society organization form. 
 
The mobility system in Catalonia also will present different vulnerability aspects, and cities 
with better public transport systems many times present less number of vehicles per person than 
cities that don’t have good public transport systems, causing vulnerabilities all over the territory. 
To improve public transport systems could help reduce our demand for fossil fuels in Catalonia 
as a whole. 
 
Generating conditions of territorial resilience is seen as a key factor for transition initiatives. In 
order to sort for improving the resilience in Catalonia we search also for conditions for 
sustainability, trying to improve the potential of a region to support itself over time. Aspects 
relating to agriculture production; mobility systems; energy use; industrial distribution, working 
wage distribution, population density, forest areas, agriculture and pasture areas are variables 




CHAPTER 02 - state of art II:  DIAGNOSTIC OF THE ENERGY USE IN CATALONIA 
 
Catalonia has many adaptation plans to face the problems presented by the IPCC, the 
Intergovernmental Panel on Climate Change, that releases research over the climate change, 
adaptation, vulnerabilities, such plans are being developed inside the energy department at 
Catalan government, the private companies, universities and local governments. The first 
instrument derived from the Kyoto protocol to implement sustainability in the localities is the 
local agenda 21. They are being implemented in Catalonia and the process of implementation of 
local policies is presented as following. 
 
The Mitigation Plan against Climate Change is the adaptation plan to the Kyoto Protocol in 
Catalonia, in the plan the emission amounts are compared to the base year of 1995, and divided 
by sector. The amounts of emissions caused by combustion in the industry of transformation of 
energy sector presents 135% increase compared with the year base of 1995, that sector is 
responsible for 15 % of all emissions. The non combustion industrial plants are instead 
responsible for 8, 53 % of total emissions and present an increase of 75% to the base year. The 
plants of industrial combustion instead are responsible for 22% of all emissions and present an 
increase of 68% towards the 1995 levels. Another sector that presents significant increase is the 
transport in freeways that is responsible for 22, 93% of total emissions and that presents an 
increase of 44% relating to 1995. The treatment of residues sector is responsible for about 5% to 
total emissions and presents an increase of 104% to the base year. The Sector of agriculture is 
responsible for 8, 34 % of total emissions and presents an increase of 1%.  
 
All emissions in Catalonia together present an increase of 47% referring to the year of 1995. 
Spain presents 52% more emissions than in 1995, even though the Kyoto Protocol establishes a 
limit of 15% above the year base.  The proposition of Spain to the European Union was to base 
on a 37% increase of emissions, representing 15% of discount towards the established values at 
the Kyoto protocol, 2% corresponding to increasing of carbon sinks such as mountain forests, 
and 20 % Spain wound buy the rights of emissions inside the Carbon Trade Market, 
compensating total amounts of diffuse emissions emitted by Spain as a whole. The deficit 
previewed is of 26, 04 Mt/year, so the affected companies should establish additional measures 
to reduce emissions or compensate its emissions inside the carbon market. 
 
The diffuse emission sector is indeed a very problematic one because it presents 65% more 
emissions than 1995 and is considered the most difficult sector to apply programs of reduction, 
the government is trying to apply a reduction packet to reduce the emissions to the rate of 37% 
which would represent 37,36 Mt/year. The diffuse sector is represented by the residue sector, 
agriculture, residential and commercial, industries that are not inside in the European directives 
of trade emission. For that reason the mitigation and adaptation plans against climate change for 
the period of 2008 – 2012 include actions to improve the energetic sector and to decrease 
dependency on fossil fuels, measures aiming to improve energetic efficiency, and measures 
designed to decrease industrial emissions. 
 
“The increase of the emissions of the diffuse sectors is very difficult to control 
not only in Catalonia but also at the rest of the country. However, the government of Catalonia 
has a special space to work in the measures responsible to mitigate the climate change in the 
diffuse sectors such as the mobility sector, the waste sector, the agriculture sector, the 
residential sector, the commercial, the construction or the industrial sector that is not included in 
the Management Directive that regulates and mitigates the climate change inside the European 
Directive of rights of emission. For this reason the Plan of Action for adaptation and mitigation 
of the climatic change in Catalonia for the period of 2008-2012 will have to base its measures in 
these diffuse sectors. However, the plan also will have to include actions destined to improving 
the energetic use in order to reduce the dependence on the fossil fuels; like the actions destined 
to the improvement of the energetic efficiency, energy saving, and, finally, those directed to 





The increasing of emissions in the diffuse sector presents a growth rate of 3, 12% year, the 
measures planed should hold down these rates.  The instruments are the Energy Plan, the eco-
efficiency act, the mobility plans. At the same time Catalonia previews economic and 
demographic growth so the plans aim to hold the increasing of emissions at a 2% year rate; 
therefore emissions are admitted to keep growing in following years. 
 
The Energy Plan for Catalonia was conceived as to take place during the period of 2006-2015, 
and states its concerns about climate change and oil dependence, it highlights the importance of 
energy in societies, and presents the problem of scarcity of oil, the application of energetic 
efficiency in all emissive sectors in economy, approving the act for its application to the 
construction sector, also the use of  renewable energy as an alternative, including eolic energy 
as an important fountain for Catalonia.  
 
"Energy is an indispensable element for the development of a society in all its areas." (The 
Catalan Energy Plan 2006-2015) 
 
A process of shift towards a different energetic system should take place in all sectors of 
society, following less emissive sceneries, for that reason different measures should be taken 
inside industrial emissive sectors, transport sectors, and all emissive structures. The 
development of new energetic structures is also proposed inside the energy plan, together with 
the use of technological innovations for reducing emissions. 
 
“This strategic plan is developed in four areas: An ambitious strategy to promote energy savings 
and efficiency; a plan to promote renewable energy sources; a development plan of the energy 
infrastructure necessary; a plan to support research, development and technological innovation 
in the energy field.” (The Catalan Energy Plan 2006-2015) 
 
Since 85% of actual world’s energy comes from fossil fuels, measures not only for reduction of 
oil use but also for shifting towards green energy economy should be the process through which 
Catalonia should pass together with Europe and other societies that are highly dependent on 
fossil fuels.  
 
"Currently the world's dependence on fossil fuels is very high (85% of primary energy in 2005). 
Following actual rates of production of fossil fuels, the limited proven reserves of oil are 
estimated to run out in 40 years, natural gas in 65 years and coal between 200 and 230 years. 
Unfortunately, this trend is not sustainable if we continue using the current energy model based 
on the substantial use of fossil fuels basically. This is due mainly to the following reasons: 
progressive exhaustion of fossil energy resources; increasing environmental impacts; limitations 
of alternatives to ensure the continuity of the model in the long term." (The Catalan Energy Plan 
2006-2015) 
 
If fossil fuels should be substituted by green energy fountain based fuels that are renewable, 
than all plans that present eolic and other renewable sources should be considered as granted 
investment not only for the state but also for the private sector.  
 
If Sustainability is concerned about empowering local communities, all propositions towards the 
establishment of a self supporting energetic system in localities make sense towards their 
sustainability. In fact energy production can be local, destined to feed the localities in which the 
facilities are constructed. The search for sustainability in localities may take in consideration 
what is the support capability of the localities. As stated conceptually, support capability is the 
amount of individuals of a biotic community that natural environments can support with its 
resources. If energy production and food production are dealt with regionally, those localities 
would have more condition to acquire sustainability, remaining closer to sceneries of energetic 




system points out to conceive a new energetic system for all society. Even though most 
measures pointed now are directed to energetic efficiency sector, the shift towards use of eolic 
energy can consist on a real path for future energetic sector in Catalonia. 
 
The distribution of winds measured inside Catalonia at a height of 60meters above the ground 
takes in consideration average wind speed during the year. The localities with wind potential 




Fig 01 – Wind Potential of Catalonia measured by scales of wind average 
year speed at a height of 60 meters above the ground. (Generalitat de 
Catalunya, Departament de Medi ambient i Habitatge; Servei Meteorologic 
de Catalunya) 
 
When searching for conditions of sustainability in the localities it seems relevant to understand 
the distribution of all productive sectors, it means that some localities might have more 
industries than other localities, and therefore present a higher emissive and more dependent 
context. Many localities in Catalonia have a profile for agriculture production since are located 
in flatter areas or river basing low lands where agriculture becomes easier to promote. Localities 
placed in the Ebro Delta and Ebro lower portion present higher potential for agriculture than the 
areas located at topographic sites. It is interesting to notice that many low Ebro localities are not 
only agriculture productive but also are located in areas of wind incidence, indicating that these 






Fig 02 – Distribution of Agriculture measured in planted Area. 
(Cartographic Institute of Catalonia - Atlas Nacional de Catalunya - ICC) 
 
For its industrial background Catalonia presented up growing industrialization during the 19th 
and 20th centuries, presenting an increase of the services sector in the beginning of the 21st 
century, Industries are spread at different densities, mostly aggregated in industrial parks that 
are located in certain localities. An effort of generating an Industrial Density Map divided by 
localities will allow seeing what areas should go through a more difficult shift towards 
sustainable scenery. 
 
It is also interesting to notice how most industrialized localities are in areas where there is low 
food production and low wind incidence. As a matter of fact wind movement can be explained 
by diverse factors, such as the movement of earth’s rotation and translation, the thermal 
inversion between seas and continent, causing the winds constantly present at costal localities. 
The constant wind at shore lines and ocean sides could be an answer to that problem in 
Catalonia that presents high rates of wind average at its costal localities. 
 
Fig 03 – Industrial Distribution measured by number of industries  






There are many important issues concerning the industrial sector. Now most measures are 
designed towards energetic efficiency inside the industrial sector that is dependent on oil and 
coal to function, together with other energy fountains such as nuclear that are also dependent on 
oil based technologies to be implemented and to be given maintenance. Energy alternatives for 
industrial sector though must be sorted, if it is possible to conceive an energetic system that 
doesn’t depend on oil to function than all alternative energy fountains should be sorted and the 
implementation of that system depends on the ability to conceive a functional system before the 
actual one fails to work.  
 
Industrial activity today is directed to production following demand market forces. All kinds of 
goods are produced, for surviving proposes, for needed proposes and also for luxury and other 
uses. The production of industrial goods require great amount of energy and generate also 
emissions, therefore it is necessary to establish criteria to produced goods as following social 
basic needs. Lowing industrial activity means also do redirect its production. All efforts towards 
smaller economies, as stated in French  la decroicesse, meaning the need of shrinking the 
industrial production, holding the growing process of an economy, holding therefore its 
industrial emissions, should be concerned with the choice of what kind of industry can be 
accepted and that is needed in a sustainable context. Many alternatives should be sorted to 
replace the dependence of oil in the medical sector, mobility sector, construction sector, etc. 
 
It seems necessary to strength local communities in their way to sustainability, so to promote 
local markets, local production of food, local production of energy, is to promote their path 
towards lower exterior dependence, having more productive municipalities would help to 
decrease their vulnerability towards international market fluctuations or crisis.   
 
The mobility sector should be the most affected by oil scarcity; as a matter of fact we find in 
history of mankind that many different systems of mobility were used in the past, and that the 
fossil fuel based transport can actually be replaced. The use of trains was responsible for most 
transport made during the 19th century, and many technologies today could low their energetic 
need to function, such as technologies of transmission of energy from the breaking process of a 
train to its restarting process, and lowing also the friction between the trains and the lines. 
Substituting the freeway transport by a more sustainable train system could help guarantee 
mobility.  
 
Private transport can be replaced by a better public transport system. Many interesting aspects 
of private transport are being explored as well, since it is mainly dependent on oil to function, 
the Institute of Energy of Catalonia supports the application of energetic efficiency and the shift 
of fuel fountain. The inner combustion engines work with other fuels than the oil such as natural 
gas, biodiesel, bio ethanol, oil derived gazes, the vehicles can be electrical, hybrid. Electrical 
vehicles could be connected to the electricity network to be recharged because they work with 
batteries. The hydrogen engines also work as a clean fountain in its functional aspects, even 
though it is required a lot of energy input to purify the hydrogen to be used as a fuel, since 
hydrogen is rather a transport of energy than an energy fountain itself. The biochemical reaction 
between hydrogen in pure state and the oxygen present in the air generates electricity and water. 
 
Many aspects about technology and its application are being questioned in its fundamental 
propose, so there is the argument that defends that advanced technology won’t help solve the 
sustainability paradox. The paradox presented by Malthusianism, by the rupture of support 
capability, scarcity of food and water sceneries. Instead it is also impossible to abandon 
technology when we depend on it for everyday life. The controversial use of technology could 
raise issues such as its definition, what is technology, and also about its use. And therefore 
maybe if technology is used for sustainable proposes, than it would represent at least a shift on 
the direction, for now technologies are being proved to have impacts on environment. The types 
of technologies to develop are instead a more realistic issue if we realize that the world is now 




industry such as today’s oil industry and base it on bio fuels is a worse option than to generate a 





Fig 04 – Main Freeways and main secondary roads 
 (Cartographic Institute of Catalonia - ICC - Atlas Nacional de Catalunya) 
 
Even thought the use of private transport seems to be increasing in Spain, the demand for oil 
fuels should hold down its growth if oil barrel prices start rising above the limit to witch public 
transport becomes much cheaper for inhabitants to use. It is interesting to notice that the 
Mediterranean Sea could also be used if a transport network is created to move products through 
coastal villages and among countries. Many alternative systems for transport are being 
conceived around the world. There urban train systems already using diesel engines here in 
Spain, even though the production of such fuel is not local.  
 
The map that shows land uses in Catalonia points out how uses are related to the main cities 
locations, river basins, to topographic aspects. It is also known that the support capability of 
most countries in Europe has been overcome by the amount of population on the continent, so it 
is known that there are problems relating to amounts of water available for agriculture and 
industrial use in dry periods in Catalonia. The productive capability of a region could be 
directed to a diverse agriculture system, it means the production of diverse types of food that 
could be consumed in local markets. Most countries after the neoliberal politics adopted a form 
of production destined also for international trade, since all taxes were reduced or cut down 
from international market scenery. The neoliberal economy is based on the facility of mobility 
of production through the globe. After previewing a fuel crisis it is fair enough to suppose that 
movement and transport of production can be affected, also the technologies must change, such 
as oil based fertilizers, transport form, energy use, etc. Among sceneries of change of land use 






Fig 05 – Land Uses in Catalonia 
(Cartographic Institute of Catalonia - ICC- Atlas Nacional de Catalunya) 
 
The necessity for a transition process in Catalunya is considered by all administration 
departments, and is stated in the Kyoto Protocol 
 
According to the Energy Plan for Catalonia for the period between 2006 and 2015, the 
contribution of renewable sources of energy is still reduced representing only 2,8% of the total 
consumption of  primary energy in Catalonia for the year of 2007. The renewable energy 
fountains in Catalonia are indeed now mostly hydroelectric, representing 58,2% of total 
production of renewable fountain based energy, followed by the Biomass from wood, that 
represents 12,7% of the total produced, Renewable Residues represents 19,9% of total when Bio 
fuels represent only 3,9%, followed by Biogas with 3,1 %. Eolic energy is estimated to 
represent only 1,9% of all clean energy production and Solar Energy represents 0,4% in 
Catalonia. (Institut Catala d’Energia) 
 
Actual scenery can be contrasted with the ambitious scenery of expansion of the use of 
renewable fountains aiming to reach the 11 % of all primary energy used in Catalonia. That 
means to jump from a 740 Ktep to 2.949 Ktep of clean energy production previewed for 2015. 
At that scenery, the use of Bio-fuels, especially Diesel, is expected to substitute in 15% the oil 
use, so that Bio-fuels would overcome the hydroelectric potential inside the clean energy 
fountains distribution. Bio-fuels would represent 24,6% of the total clean energy production 
while hydroelectric power would represent 18,1% of the total. It means that it is harder to relay 
on an increase of the hydroelectrical potential that is already under pressure. Having in mind 
possible sceneries of water scarcity, it is likely to invest in other sectors. Maybe for that reason 
the Eolic Energy seems to be the best alternative, and is pointed on the Energy Plan as the one 
to be mostly used, representing 26 % of the total primary green energy production by the year of 








Fig 06 – Eolic Park Plan for Catalonia 
(Generalitat de Catalunya - DMAH – Departament de Medi Ambient i Habitatge) 
 
Eolic energy means indeed the use of wind cinetic energy converted in mechanic or electric 
energy, in this last case it is connected to the electrical distribution system. Instead its 
mechanical energy can be used for bombing water, or for local electricity needs. The generators 
that constitute the Eolic Parks present production capacity varying from 150 Kw to 1 Mw. The 
generators are constituted by the caption of wind mechanism, the structure responsible for 
transforming the cinetic energy in electric energy, the electric generator.  
 
The energy use in Catalonia was measured at the energetic balance of 2007, it presents rates to 
which we can compare the energetic situation in Catalonia. For that year the production of 
primary energy reached 6.272 Ktep, which together with the energy imports that were measured 
to be 20.567 Ktep, Catalonia will present a total income primary energy equal to 26.840 Ktep. 
From that amount looses in the electric generation system add to looses at the refineries lowing 
the primary energy amount from 26.840Ktep to 19.383Ktep available to final consume. From 
that total primary energy produced, 6.458 Ktep will be consumed by the transport system, 5.114 
Ktep are used by industries, 2.260 Ktep are consumed by the domestic sector, 1.769 Ktep are 
consumed by the services sector, and 571 Ktep are consumed by the primary sector. (Institut 
Catala d’Energia). 
 
If the consume of primary energy in Catalonia was equal 26.830 Ktep for the year of 2007, 
12.933 Ktep of that energy derives from oil combustion, a 48,2% of the total primary energy 
consumption, followed by 5.280 Ktep that are from nuclear plants, representing 19,7% of all 
energy consumed in Catalonia. Natural gas represents 6.682 Ktep, representing 24,9% of the 
total. Renewable energy represented for the year of 2007 the amount of 742 Ktep, only 2,8 % of 
the total primary energy consumption. (Institut Catalan de Energia). 
 
The consume of  final energy instead for the same year will be of 16.173 Ktep, from witch 
8.198 Ktep are consumed by oil based products representing 50,7 % of total amount, and 4.044 
Ktep represent electric energy consumption, a 25,1 % of the total final energy consumed, 






It is important to notice that the sectors that spend more energy are the transport sector and the 
industrial sector, that present 39,9 % and 31,6 % of the final energy consumed, and that the 
prevision for clean energy production seem to rely on eolic, hydroelectric, even though the total 
amount previewed for clean energy production for the year of 2015 floats arround 3.000 Ktep. If 
we compare that value with 16.173 Ktep that represents only the final energy consumed by 
Catalonia at the year of 2007, it becomes easy to see that renewable energy to be considered 
enough to be used as main fountain should still improve its capabilities of production, or the use 
of energy must be reduced, imagining a total clean energy production society in Catalonia. The 
reduction of energy use seems to be inevitable while abandoning oil as fuel, and to prepare the 
territory to function without using oil is a challenge and is also the objective of resilient 
movements. 
 
The production of brut energy in Catalonia for the year of 2007 was equal 44.447 GW/h. The 
net production of energy for that year was of 42.732 GW/h and the available final amount was 
equal 42.224 GW/h. From that total brut energy produced, 20.870 GW/h were from nuclear 
plants representing 47 % of the total brut energy produced. The use of combined cycles 
produced 11.271 GW/h, representing 25,4 % of the total produced. The cogeneration plants 
produced 1.459 GW/h that represents 12,4 % of the total, instead hydraulic energy produced 
3.576 GW/h what is 8 % of the total brut energy produced in Catalonia. Renewable sources for 
that year produced 528 GW/h and that amount represents only 1,2 % of total amount. (Institut 
Catala d’Energia). 
 
According to the Energy Institute of Catalonia the actual area used for capturing thermal energy 
for solar energy production in Catalonia equals 120.000 m2. The institute also estimates that the 
sales in the sector will increase that area in another 25.000 m2 of thermal captors per year, and 
that increase is also due to the eco-efficiency adopted in buildings. It is expected through the 
Catalan Energy Plan that the thermal caption area will arrive to 1.250.000 m2 by the year of 
2015. The domestic sector is the one that should increase the use of solar thermal energy 
because of the eco-efficiency act, so it is expected that 500.000 residences will be made using 
that energetic system by 2015. Another 280.000m2 is expected also to be applied at the third 
sector, mainly in the hostelry branch of the economy. (Institut Catala d’Energia). 
 
 
Even though renewable fountains of energy are being used now and will expand their potential, 
it is also true that following the best sceneries for energy production, its potential represents 
only a small part of the energy needed, so that it seems unlikely that with an oil crisis it would 
be possible to keep the same rates of energy spending. For that reason all energetic systems 
should be reviewed to work following progressive reduction to meet real energetic production 
capability. If renewable sources might arrive to cover about 12 % of Catalonia’s needs by the 
year of 2015, then it is very unlikely that Catalonia will soon meet conditions of energetic 
sovereignty, if it doesn’t low its energy consumption. It is known that electric network can be 
connected at continental scale, as it is when energy is sold among countries, but what would 
happen if energy becomes scarce to all countries, than it would become more expensive to buy 
energy too, if it is so ever available for sale.  
 
So it is known that the Catalan electricity system depends substantially on outside energy 
fountains, the production of electricity represents an important system to rely when choosing to 
abandon oil based fuels.  There is available technology to use electricity as a fuel for cars and 
trains, electric heating systems also are an alternative to gas. In spite of its flexibility it would be 
very demanding on the electricity production system.  
 
"The Catalan electrical system is characterized by being quite dependent on non-renewable 




has a strong participation of non-renewable sources and is dependent on external energy 
sources.” (Institut Catala d’Energia). 
 
Because it has been conceived as a centralized system, there are a lot of looses that take place 
during the procedures of distribution. If production capability is already reduced, and if it is 
possible to preview an increase of demand to the electric system, than it should be also 
reasonable to review the distributive system. 
 
"A centralized power system as it currently exists in Catalonia involves considerable 
transportation and distribution losses"(Institut Catala d’Energia). 
 
The Energy Plan for Catalonia seems to rely on a considerable increase on eolic energy 
production. The same plan that points out average wind distribution could also generate a new 
energy distribution system, where eolic energy production is first directed to the localities where 
the facilities are installed instead of passing through a centralized system. The local production 
of energy could present its distribution in a network shape where the energy goes first to the 
closer destinations, in order to avoid looses in the general system that are considerable now. If 
electricity production is indeed first applied to agriculture, food production, and food 
distribution, than this new energy system could help strength localities, promoving their own 
production and independence from biger city centers. 
 
"The high level of use of nuclear power in Catalonia in electricity generation implies in a clear 
increase in primary energy consumption, if compared with the use of renewable energy sources 
or combined cycles.” (Institut Catala d’Energia). 
 
It is indeed a fact the nuclear energy production is responsible for half of Catalonia’s needs.  
Even though the use of nuclear technologies has been criticized for its impact for generating 
nuclear debris that are difficult to treat, most nuclear economies seem to maintain their nuclear 
systems. The perspectives for shutting down nuclear plants is attached to their usage cycle, it 
means that the reactors now present possibilities to work for another twenty years when they 
should be replaced for security reasons, than the department of energy previews its shutting 
down as it has been proved to be unsustainable. Nuclear technologies depend as well on 
uranium reserves that have been proved to be non renewable sources. The arguments against the 
use of nuclear claim not only that the danger presented to society is not worth running, also that 
the high investments on nuclear technology could be directed to renewable and not dangerous 
sources. 
 
"Because Catalonia today, for more than 50% of its use, depends on the nuclear electricity and 
because the practical period of use of power plants in Catalan territory is estimated to be due 
within twenty years, we foresee an elementary principle of precaution scenery where it is not 
feasible or advisable to replace the existing reactors for new generations ones." (Institut Catala 
d’Energia). 
 
The Catalan Energy agency has developed sceneries for the future of energy production and 
energy consumption in Catalonia, all this sceneries point out to abandoning nuclear energy 
fountains and to rely on renewable sources and also on high efficiency cogeneration. It also 
previews that the nuclear plants should be shut down through a progressive process. 
 
Generating a ramified electricity distribution system, that is mainly based on renewable sources, 
and where the energy is directed first to food production, water transmission, treatment, human 
use, regional market distribution is actually a possible path for reviewing the energy production, 
and distribution systems in Catalonia. In order to arrive closer to a scenery of local 
sustainability, food sovereignty, energetic sovereignty, where local markets are attached to a 




could be created to strength the local and regional markets, than energy production should be 
directed to local markets, local agriculture. 
 
The main production of energy in Catalonia is divided by type of energy plant, and is presented 
according to the following chart: 
 
Table 01: Main Electric Energy Production Plants (Energy Plants) 
Energy Plants 
Plant type Potency (Mw)  Production in 1999 (GW/h) 
VandellosII Nuclear 1.081 3.115 7.528,4 23.511,7 
Asco I Nuclear 1.020 8.472,2 
Asco II Nuclear 1.014 7.511,1 
Sant Adria Fuel/Gas 1.050 2.020 467,9 1.797,9 
Foix Fuel/Gas 520 978,8 
Besos Fuel/Gas 450 351,2 
Cercs Carbon 160 160 685,5 685,5 
Estany Gento hydraulic 451 451 278,7 278,7 
Riba-roja hydraulic 263 524 546,2 828,9 
Tavascan hydraulic 153 139,5 
Canelles hydraulic 108 143,2 





Fig. 07 – Main Energy Plants 









Comparing the production of energy at the main production centrals with the solar energy 
potential of the solar parks that are already in use allows us to see the difference between energy 
production that comes from regular sources and the energy production that comes from sources 
such as the sun. In Catalonia there are today 880 small plants of solar energy plants that will 
convert radiation into electricity. The total potency is of 19 megawatts (MW). 
 
During the last months, Catalonia’s government has conceded authorization to install 21 more 
solar energy parks, that would add to 20, 1 Mw of total potency. These amounts are previewed 
at the Energy plan for 2015.  
 
"During the last few months the Government has conceded authorization for the installation of 
21 solar energy parks, which adds 20.1 MW. The general direction of Energy estimates that the 
projects being carried out together with the ones that are in diverse stages implementation will 
add together 60 megawatts, or, 60% of the 100 megawatts previewed at the Energy Plan for 





Table 02: Main solar parks in Catalonia: 
 
Municipality 
                
Potency ( kW ) 
Flix  7.920  
Riudarenes 1.001 
Navès 643,5 




La Quar 211,6 
Juneda  200 
(Institut Catalan d’Energia). 
 
 
Even if all projections look up for more green energy, as it was stated before, Catalonia is still 
far from acquiring energy sovereignty, being yet dependent on external energy fountains, 
mainly coming from fossil fuels or imported gas. The construction of solar parks is indeed the 
option for many municipalities where there is low wind incidence or low hydroelectric natural 
potential. Working for energy sovereignty is indeed fundamental if we look for a sustainable 
future, and for that reason we propose the creation of an INDEX of oil derived fuels dependence 
in Catalonia as a tool for municipalities to decrease their energetic demand, increase their 
territorial resilience, to improve on green energy generation and to strength their local markets. 
 
The Vulnerability Index for Oil derived fuels use in Catalan municipalities was conceived as an 
attempt to link oil use to territorial aspects, trying to sort what variables could influence the 
ability of a territory to support itself, without depending on external resources, seeking for 
resilience. The Municipalities come compared through different aspects and a final INDEX for 






CHAPTER 03 - Oil use Vulnerability Analysis for Catalan Municipalities 
 
The creation of an Oil based Fuels Vulnerability Index has first emerged as a demand coming 
from the study of sustainability in Catalonia, and the application of Transition theories to vast 
landscape planning. The objective of sustainable development studies is to generate conditions 
for sustainability in a region, so therefore the area of application for a sustainability study is 
indeed a conditioning for the study carried out itself. 
 
In searching for conditions of sustainability we always draw back to the idea of carrying 
capacity of an environment, as stated conceptually as the amount of individuals of a community 
that an environment can support with its own resources. Such ecologic concept when applied to 
vast scale planning will also be translated as the search for energetic and alimentary sufficiency 
inside a region. Supposing that every region in the world starts seeking for building energetic 
and alimentary sovereignty in their territories, than the international trade would only have to 
act as a supply to the regions that for some reason have lack of certain materials or products that 
they couldn’t produce themselves. 
 
Such procedure is indeed the center of the idea of searching for sustainable development at a 
region, if we analyze today’s international productive system, it is not very difficult to notice 
that international trade has become fundamental to the survive of the nations, worth mentioning 
that Europe still imports about two thirds of all materials consumed, and that most countries 
seem to be dependent on external supplies of energy and food. 
 
It is also truth that most international trade is based on oil to function, and most industrial sector 
in Catalonia operates with natural gas, derived from the same oil reserves that are proved not to 
be a renewable source.  
 
The effort for creating the oil dependence index proposed is seen as a territorial planning tool, 
and is planned to improve in further studies to be developed to work with more accuracy and to 
be updated yearly so that many uses can be made off the maps generated. One of the objectives 
of this research is to propose not only the index as a primary version but also to propose 
applications for the index, in this case, the main effort is to generate a prospective map for the 
creation of transition initiatives and transition municipalities towards local sustainability. It is 
important to bear in mind that transition initiatives are initiatives in direction of the creation of 
non carbon societies, where the production of food and of energy is as well local. 
 
Since the objective is to have an regional planning tool, the main idea is to link structures that 
consume oil and gas that are present in the territory to it’s consume of energy. Noticing that 
Catalonia is a very industrial region, indicators of industrial density were derived so that all 
municipalities could be compared one another. The indicator of industrial density follows the 
number of industries that are stated to be in that territory by the statistic departments, where 
updated reports are added so that it translates numerically territorial aspects of industrial 
production.  
 
The Final energy consume in Catalonia measured for the period between 2003 and 2007 was 
divided by sectors of the economy, indicating what are the sectors that consume more energy, 
and the type of energy consumed. The information was published by the Catalan Institute of 











Table 03 – Final consume of energy in Catalonia: 2003 – 2007 (Ktep) 
 2003   2004 2005 2006 2007 
Industry 4.963,10 4.969,10 5.064,00 5.066,00 5.114,00 
carbon 26,7 26,2 24,6 25,8 105,5 
Petroleum coke 692,4 709,7 719,3 691,6 603 
Fuel oil 250,2 202,6 180 153,2 141,4 
diesel 122,5 131 138,2 144,2 149 
Oil derived gases 36,1 22,4 25,9 26,8 44,2 
Natural gas 2.078,90 2.088,10 2.144,50 2.176,90 2.203,30 
Electric energy 1.683,30 1.707,70 1.745,60 1.764,30 1.775,60 
No renewable residues 34,6 41 42 35,4 43,3 
Biomass (1) 38,3 40,3 43,7 47,5 48,2 
Solar thermal 0,1 0,1 0,2 0,3 0,5 
Domestic 2.014,90 2.162,80 2.316,00 2.157,20 2.260,10 
carbon 0,8 0,8 0,7 0,6 0,6 
petroleum coke 3,7 3,4 3,2 2,8 2,6 
diesel 156,3 155,8 174,6 137,8 148 
Kerosene 0,7 0,4 0,7 0,2 0,2 
Oil derived gases 182,6 187,5 183,2 155,8 156,8 
Natural gas 830,6 925 1.009,90 899,2 962,5 
Electric energy 798,1 846,8 894,2 915,1 932,6 
Biomass (1) 39,9 39,7 44,5 37 42,2 
Solar thermal 2,2 3,4 5 8,7 14,6 
Primary  643,2 644,7 588,7 553,4 571,4 
petroleum coke 4,6 5,2 6,2 5,9 4,4 
diesel 574 571,7 514,5 485,6 503,9 
Kerosene : : : : : 
Oil derived gases 15,4 15,8 15 13,8 15,6 
Natural gas 11,8 14,2 13,8 9,6 10,5 
Electric energy 35,8 36,2 37,7 37,1 35,4 
Biomass (1) 1,6 1,6 1,5 1,4 1,6 
Services 1.574,60 1.616,30 1.715,80 1.699,70 1.769,50 
carbon 0,5 0,5 0,4 0,4 0,4 
Petroleum coke 1,1 1 1 0,9 0,8 
Fuel oil 10,3 7,1 6,5 5,1 4,5 
diesel 93,1 95,5 109,7 89,4 99,7 
Oil derived gases 58,9 59,3 57,8 50,6 51,6 
Natural gas 330,5 353,7 372,1 325,7 339,5 
Electric energy 1.070,40 1.088,00 1.154,50 1.212,70 1.254,50 
Biomass (1) 9,3 10,5 12,7 12,7 14,3 
Solar thermal 0,5 0,7 1,1 2,2 4,2 
Transports 5.867,40 6.148,40 6.152,60 6.274,40 6.458,30 
gasoline 1.402,10 1.364,90 1.275,20 1.208,20 1.156,40 
diesel 3.626,60 3.835,80 3.875,90 4.013,20 4.116,30 
Kerosene 741,2 836 882,9 931 998,9 
Oil derived gases 1,5 1,6 1,5 1,3 1,2 
Natural gas 7,1 9,1 11,1 13,2 15,6 
Electric energy 63,6 68 66,4 69,9 68,4 
Bio fuels (2) 25,3 33 39,6 37,6 101,5 
Total 15.063,20 15.541,30 15.837,10 15.750,70 16.173,30 
 
(1) – includes the forestall, agriculture and pasture biomasses 




To link industrial density with energy consume is a logic step assumed in the research, so 
supposing a municipality has more than 100 industries per Km2 than it will consume more 
energy than a municipality that has less than 0,01 industries per Km2. This assumption is indeed 
logic because industrial parks are usually built together in the same areas, and therefore they 
consume large amounts of energy to produce their goods. 
 
Other assumption made that is very important deals with the consumption of energy by vehicles. 
Supposing that there are vehicles that are attached to the territory, for example regional trains, 
or urban public transport systems, and there are other kinds of transportation systems that are 
not, such as the private car system. Assuming that cars and private vehicles can move from one 
locality to another, than it would be very difficult to attach their use of energy to one or another 
locality.  
 
The argument here is indeed not so relevant if we take in consideration that most people register 
their cars in the municipality where they live and work, and so the only data that can attach the 
number of vehicles to the territory is the location where the vehicle is registered, and so, to the 
creation of the index, we assume indicators that show the number of vehicles per person in 
every locality in Catalonia, and therefore the oil dependency index will present variation not 
only with industrial density but also with the number of vehicles per person registered in every 
locality, assuming also differences in the type of transport. 
 
Imagining that areas that don’t present food production have to import their food from 
somewhere else than it is fair enough to establish that low food productive areas are more 
dependent on fuels than areas that have agriculture and food production. Areas that don’t 
produce food and other natural resources are usually areas where there is higher industrial 
production, or where the services sector seems to overcome the other sectors. Food production 
in this study is stated to be one of the characteristics for a non carbon society, where the 
products won’t use carbon fuels to cross the globe and nourish the countries that don’t have yet 
food sufficiency. 
 
In this study we also assume that dependence on fossil fuels will vary also with the profile of 
the working wages present at a locality. Supposing that most of the population in a given 
locality is working at the industrial sector, so it is also fair enough to assume that this location 
depends on the industries that are there to generate work, and so are the industries dependent on 
fuels and energy to function, extending the concept to the population there. So it is assumed in 
this study that a population will depend more on fuels if there are more industries at the location 
where they actually work. So as more people working on industries at a municipality, than more 
vulnerable it is to low energy availability and therefore to the use of oil and natural gas. 
 
The same concept is applied to the third sector or the services sector, which is proved to be 
growing in Catalonia during this decade. The services sector is dependent on the industrial 
goods that are produced, and is mainly dependent on oil to distribute those goods. Also most 
specialized professional in the services sector operates technologies that are highly dependent 
on oil to function. We therefore assume that as more people working on the services sector, 
more dependent that locality is on fossil fuels, so that a fuel crisis should strike also the services 
sector. 
 
Following that reasoning, it is also interesting to notice that many municipalities in Catalonia 
present agriculture production and low industrial density, so that they seem to be rather closer to 
a sustainable goal than highly industrialized municipalities that either don’t grow any crops or 
in which the crop production is limited compared to the population that the territory is 
supporting. Seeking for conditions for sustainability means to establish values that will enable 





In this study therefore, dependence on fossil fuels will follow the industrial density of the 
municipality, observing also the kinds of industries, the number of vehicles per person for the 
same locality, the distribution of the labor sector, it will also be considered the number of 
forests as a positive point for they work as carbon sinks. 
 
Establishment of threshold values for industrial density 
 
When analyzing the industrial sector it was indeed necessary to divide such sector in industrial 
types, such as energy and water industries, chemical and metal, transformation of metals, 
alimentary products, textile and confection industries, edition and furniture industries, non 
metallic mineral industries or NCAA industries. 
 
All these sectors together will consist on the Catalan Industrial sector, which comes therefore 
classified by the statistic institute IDESCAT in such fields for analysis. Adding all industries 
together will provide us the number of industries that are present at a locality. When dividing 
the number of industries by the area of a municipality we extract its Industrial Density, and so 
on for every industrial type we can extract its density, such as Chemical and Metal industrial 
density, and so on for every industrial type.  
 
In order to be able to establish vulnerability zones, all industrial densities were divided in 
groups, assuming higher or lower industrial density. This is the way to sort what are the most 
industrial zones, moderate zones, or low industrial zones. The proposition of the work is to 
establish the zones that are mostly dependent on energy to operate, considering all energy 
fountains used, showing that oil fountains that are vulnerable to scarcity and to fuel price 
fluctuation can affect territorial planning. 
 
The numbers provided by the IDESCAT show clearly that some municipalities have far more 
industries than others, so we present some numbers that will make evident the procedure: 
Barcelona is one of the most industrialized zones and presents 11140 industries spread along 
101 km2, presenting a total industrial density equal to 109 industries per km2. It is a very high 
industrial density number if compared with other municipalities such as Aquilar de Seguara that 
presents 0,046 industries per km2. The difference noticed in those industrial densities is very 
large, and such difference indicates that Barcelona consumes far much more energy than Aquila 
de Seguara for example, and therefore Barcelona depends much more on the oil to function as a 
municipality. If fossil fuel becomes scarce or much more expensive it wouldn’t be hard to 
preview that many sectors attached to industrial production would suffer, so many employees 
depend on the industries to survive and would lose their jobs and so all sectors of economy 
present dependence on the fuel as well. 
 
So it is indeed necessary to create zones of vulnerability to industrial density, assuming that 
municipalities that present higher industrial density should be considered more vulnerable to 
fuel scarcity or to the fluctuations on the price of the fuel. Therefore it is necessary to establish 
threshold values that will show the areas that really present higher industrial density if 
compared with others.  
 
Threshold values for industrial density 
0,1 industries/km2 1 industries/km2 10 industries/km2 
 
Assuming that areas where there is less than 0,1 industries per km2 are much less dense than 
municipalities where there are more than 1 or more than 10 industries per km2, we can extract 
projections for industrial density for all Catalonia. It is important to know that threshold values 
consist in a good way to represent a variation, so there will be many areas that present far more 
that 10 industries per km2, and those areas will be differed further on at a map designed to show 




for Catalonia. We assume therefore that areas that have less than 0,1 industries per km2 are less 
dependent on fuels such as oil or natural gas than areas that present much higher density.  
 
Establishment of threshold values for the mobility system 
 
The mobility system has been analyzed through different aspects, so it is important to notice 
that most municipalities will present between 0, 6 and 2 vehicles per person. Assuming that a 
municipality has more vehicles per person than another is also to admit that those municipalities 
are more dependent on oil based fuels, simply because there are more vehicles considering their 
population. Knowing that the use of oil is the base for mobility today, it is inductive to suggest 
that municipalities with more vehicles will have more difficulties to adopt themselves to a non 
carbon society environment.  
 
To decrease the number of vehicles would be to establish where in Catalonia there are more 
vehicles than people, and then we suggest that municipalities with less that 0,8 vehicles per 
person are less dependent on fossil fuels than the ones that have more than 1,2 vehicles per 
person, so that those areas could work on improving the public mobility system in order to 
decrease their dependence on oil based fuels. 
 
The Threshold values though indicate that mobility is indeed a symptomatic problem related to 
oil use, since mostly half of the CO2 emitted comes from mobility system, it could seam absurd 
the idea that some areas present more vehicles than people, it is therefore important to establish 
the limit of one vehicle per person as a threshold value, considering areas that overcome that 
number as areas that should somehow low the number of private vehicles, in order to depend 
less on oil. 
 
Threshold values for mobility 
0,8 vehicles/person 1 vehicles/person 1,2 vehicles/person 
 
It is also important to recognize that a non carbon society should work with much lower 
quantities of private vehicles and it is also likely that non carbon societies should use systems 
that work with different fuels, that are usually less efficient than oil fuels, and therefore, in order 
to adapt, the societies should start using electrical public mobility systems, biking systems, solar 
train technologies, ocean lines and river lines as options that use much less energy to work. If 
most trade and transport turns into fluvial, or if the use of trains increases, it would be favorable 
for a new social model, where single cars that belong to private owners would be considered 
obsolete, or would become much more expensive as an option. 
 
It is also possible to remember that before cheap oil age other transport systems were used, and 
that is was mostly the train and shipping systems that moved the markets. It is interesting to 
notice that withdrawing back to collective transport is a logic step. Maybe the reason why the 
private car industries don’t seem to shrink could be due to the large financial interests involved 
at the oil industry. If that condition is indeed true, than we have to wait for the oil prices to rise 
far above the limits which population can actually pay, forcing the system to be shut down for 
economical reasons. When oil prices strike all public companies should become more frequently 
used, imagining that necessity for mobility won’t change with oil fuel prices, but it should turn 
from private to public as the prices naturally rise.  
 
Establishment of threshold values for agriculture 
 
Agriculture is really a difficult issue because it follows natural characteristics of a region; those 
characteristics will define what types of agriculture are suitable for a region. Even though today 
small properties seem to be vanishing from territories, and so larger companies acquire large 
land portions to follow a mechanic agriculture procedure, continuing the agriculture technical 




work. It is true that small properties with diverse kinds of crops are healthier not only for the 
fertility of the land itself but also it is better for localized economies, where regions would 
produce not only one or two products for exporting, but many different products for local 
markets. 
 
“In 1998, Ferran Relea and Anna Prat estimated the ecological footprint in Catalonia resulting 
on 3.6 hectares per inhabitant, a value 1.5 times above the calculated global footprint by 
Wackernagel and Rees (1996), which was of 2.36 hectares per inhabitant. The difference in 
consumption of land, always in terms of organic production and assimilation, is 1.24 hectares 
per citizen in Catalonia if compared with the world average citizen.” (Farguel, Gonzalo, Zamora 
– 2005) 
 
The ecological footprint is the planted area that is needed to fulfill an inhabitant’s needs for 
living. It consists in an important parameter for us to propose threshold values for agriculture or 
planted area. Basing on that concept, a municipality that presents less than 2.36 planted hectares 
would be beyond the line which allows it to nourish its own population.  
 
The kind of agriculture is very important to sustainability, but the main issue treated is to 
measure potential for agriculture taking in consideration actual planted area. This argument is 
very delicate because we assume in this research that municipalities with more planted area are 
closer to sceneries of food sovereignty, assuming that only the planted area is enough to 
separate agriculture productive areas from non productive areas. It is indeed true if we look at 
the numbers that many municipalities hold either no agriculture production at all or very low 
agriculture production compared with others, and we also assume that every municipality has its 
area and has its population, so that each locality could find a form of agriculture that suits its 
territory.  
 





Analyzing the resulting maps it is not difficult to see that total planted area in Catalonia is 
concentrated in portions of the territory where agriculture is easier to promote, and those 
localities have as well their own population that will consume part of the production, either 
directly or indirectly. When we extract the map that divides the planted area by the 
municipalities’ population we are indeed able to compare municipalities that are beyond or 





Planted Area per person     - Map 02 -  
 
 
Scale: Planted Hectares per person 
 
Knowing that a person could consume about 2.36 hectare of planted area to fulfill their 
necessities, it is an inductive thought that areas with less than 0, 1 hectare per person are behind 
the ability to feed its population. The threshold values chosen are based on that fact, so 
municipalities that hold more than 5 planted hectares per person are usually agrarian 
municipalities where, if production is directed to diverse kinds of food, than that municipality 
could so far feed its own population. Knowing that low carbon society programs are programs 
where the use of oil is reduced, they seem only possible now to be applied in areas where 
agriculture production potential overcomes the ability to feed the population that the locality 
holds. 
 
Threshold values for agriculture 
0,1 planted hectares/person 1 planted hectares/person 5 planted hectares/person 
 
The agriculture productive potential of a municipality is a key factor for building local resilience 
for we understand the concept as the ability of a territory to support itself without external 
influence or aid. Municipalities that do not hold food production should indeed implement 
programs of food raising, municipal orchards, and sort forms of agriculture that could be 
practiced in that territory, knowing that there are parts Catalonia that have more potential for 
agriculture than others. Increasing food production is a tool to construct a resilient territory 
where its agrarian potential is directed to a higher diversity of crops. Food production doesn’t 
mean necessarily the use of industrial agriculture, but the use of familiar agriculture as well. 
Policies to promote more productive municipalities seem a key factor to revitalizing local 
markets.  
 
So planted area is considered to be affecting the Index for Oil based fuels use for areas that do 
not hold agriculture need to import feeding resources from the outside. It means that those 
locations now must rely on international trade, or regional trade, which is indeed the most oil 
based type of market in order to fulfill their necessities. Based on that fact it is important to 
notice that this characteristic will affect only in part the proposed Index, as all other 






Establishment of threshold values for pasture 
 
The pasture areas in Catalonia are concentrated in the northern municipalities even if in the past 
it extended also through some southern areas. Pastures are traditionally important to Catalonia 
not only because they provide many different products for the food market, but also because 
they promote a better environmental quality in the municipalities where they take place. The 
activity accounts as food production and can be seen as a constituting feature of territorial 
resilience. 
 
“There are challenges that are difficult to achieve, as is the case of fitting in the sophisticated 
and highly technological world of today some of the activities that were developed in the 
Neolithic. If nothing else, our society increasingly has been aware, at least when it concerns the 
mixed activities of ancient origin that could be reused to provide quality of life for citizens, both 
food and environmental. Unfortunately, this idyllic setting for a balanced use of natural 
resources, through a sensible methodology does not always correspond to everyday reality. To 
get an idea of this dissimilarity, the current sheep and goat sector, which had traditionally 
played a dominant role in farming, little by little, was almost relegated to marginality. Only, at 
home, in the last decade (1999-2009), the number of sheep has fallen in a disturbing, going from 
880 thousand to 430 thousand head of cattle today. The goat is still a minority, the census is 
about 80 thousand heads, most of these being held for milk production, and reaching only a 
scarce 15% of the remaining traditional pastures.” (Foundation of the rural world, Government 
of Catalonia) 
 
Pasture area accounts to the proposed Index of Fossil Fuels dependency for we assume that 
municipalities that are productive depend less on fossil fuels in order to reach alimentary 
sovereignty. We assume that resilient communities are communities that are able to contribute 
to its own consume of resources with its own production. It is indeed truth that many 
municipalities do not hold pasture area for their natural characteristics do not allow proceeding 
with such activity. Instead the proposition is that areas that do not hold either agriculture or 
pastures for food production are yet less sustainable than others that do so. The numbers of the 
IDESCAT allow us to extract what are the municipalities where pastures are a productive 
activity. 
 
Pasture Area           -  Map 03 -     
 




If the pasture areas are important because they apport many different food derived goods, such 
as milk, meat and other milk derived goods, pasture areas should come considered as an aspect 
that improves the territorial resilience for food suficiency. Municipalities that hold pastures are 
indeed closer to alimentary sovereinty than areas that do not hold pastures, improving their 
capability to live without importing food resources. Therefore it is fair enough to take into 
account the pasture area per person as an indicator also to influence the Oil derived Fuels 
Dependence INDEX. 
 
Pasture area per person 
- Map 04   -  
 
Scale: hectares of pastures per person 
 
To establish threshold values for pastures it was necessary to divide pasture areas for the 
municipality’s population, extracting the pasture density per person. The number of pastures per 
person was scaled in order to describe what municipalities hold substantial pastures concerning 
their population. 
 
Threshold values for pasture 
0,01pasture hectares/person 0,1 pasture hectares/person 1 pasture hectares/person 
 
We assume that municipalities that have less than 0,01 hectares of pastures per person do not 
yet satisfy the needs of their population, for the area is too reduced if compared with 
municipalities that hold more than 1 hectare of pastures per person. The results are shown in the 
vulnerability maps presented. 
 
Establishment of threshold values for labor wages distribution 
 
Establishing how labor wages can be affected by oil fuels availability isn’t very difficult if we 
imagine actual society organization. Most industrialized countries apply industrialization as well 
to the food production system, so most of the population will not work directly with food 
growing, instead, in industries, construction or services. It means that the working wages seem 
to be completing a classical change that started with industrial revolution, when the work in 
industries starts to provide better profits than the work in the fields that was slowly substituted 





As post industrial society developed, even inside the industries the working wages were reduced 
due to the use of machines that could perform the same tasks men did. As we establish the 
utopist state for a industrial economy, most agriculture production is performed by machines, 
most of industrial production is as well produced by machines, and men performs only sales and 
distribution, using also fossil fuels based vehicles to do so. This procedure that applies 
industrialization to all fields of production generates therefore strong fuel dependence to 
function. 
 
Analyzing the data provided by IDESCAT, we can realize that in Catalonia the industrial 
revolution shaped the distribution of working wages according to industrial production, so the 
process seem to be completing itself. The differences between the published numbers will show 
that before Catalonia presented a more equilibrated distribution of working wages among 
industrial, agriculture, construction and services. And following the last years most of 
population seem to be working either on services, industries and construction and less in 
agriculture. It is important to notice that the services sector presented substantial growth for the 
last years.  
 
The working activities related to industrial, construction and services are indeed directly linked 
to fossil fuels use. As we see on the chart that presents energy spent by every sector is not hard 
to realize that industrial working wages could be affected if availability of energy in the 
industrial sector decreases. The services sector is directly connected to industrial sector, or to oil 
derived technologies, and the same can be said about the construction sector, that indeed spends 
oil in most phases of its production. Construction measures to decrease oil use are being 
implemented but the construction sector is far from being independent of oil to exist, indeed, 
that activity depends directly on oil derived fuels. 
 
So the proposition that states here is the one in which the percentages of the municipalities’ 
population working on those four main braches are compared. There are municipalities that 
don’t present almost anyone working on agriculture, and all percentages of population working 
on agriculture in all municipalities seem to have dropped in last decades. 
 
Threshold values for agricultural labor wages 
5% population on agriculture 15% population on agriculture 40% population on agriculture 
 
A municipality that presents high percentage of its population working on agriculture is 
considered to be more resilient because the population is involved in food rising and can 
perform that activity for their own survival if international distributive system fails on them. 
Municipalities with lower amounts of people working on agriculture are more dependent on oil 
derived fuels to have food availability. 
 
The establishment of Threshold values for industrial wages distribution is a task to establish to 
which level a municipality can be affected when we are concerned about oil derived fuels use. 
As a higher percentage of a municipality’s population is occupied on industries, more 
vulnerable to a crisis in the industrial sector that municipality will be.  
 
Threshold values for industrial labor wages 
5% population on industries 15% population on industries 40% population on industries 
 
The same principle can be applied to construction. Imagining that low availability of fossil fuels 
would affect directly the construction sector, because most materials used are derived from 
industrial activity.  The transport of materials and their aggregation at the construction sites will 
also depend on oil. As more people working on construction a municipality presents, more it 
will also depend on fuels and so that population is vulnerable in case construction becomes 
more difficult to promote using oil. The solution is to change the characteristics of the 





Threshold values for construction labor wages 
5% population on construction 15% population on construction 40% population on construction 
 
The services sector is indeed growing in Catalonia, and the projections made for this study will 
follow the same threshold values for all labor categories. The results for the services sector will 
show that it’s been continuously growing as the agriculture sector seems to be shrinking. The 
industrial sector seems to be concentrated in certain municipalities and certain areas, instead the 
construction seems to be more uniform over the territory. In order to compare these changes 
over time we first present the results using the same threshold values for all working labor 
categories. 
 
Threshold values for services labor wages (I) 
5% population on services 15% population on services 40% population on services 
 
Following the need for a more accurate study, the suggestion was to raise threshold values in a 
second map, where it is possible to detect which municipalities present more than 70% of their 
population working on the services sector. 
 
Threshold values for services labor wages (II) 
30% population on services 50% population on services 70% population on services 
 
Presenting two different maps for the services sector will allow us to compare municipalities 
that present much higher amount of workers on services sector than others that do too present 
high values for inhabitants working at the services sector. 
 
Establishment of threshold values for domestic gas use 
 
To insert a domestic gas use indicator it was necessary to analyze the population density of the 
municipalities. As more inhabited a territory is, more domestic gas use it tends to present. 
Comparing the different population density for the municipalities it becomes sudden clear that 
areas with 10000 inhabitants per km2 will consume much more than municipalities presenting 
50 inhabitants per km2, based on the simple fact that in high density areas there is a lot more 
people willing to consume domestic gas. 
 
Threshold values for domestic gas use 
500 inhabitants per km2 1000 inhabitants per km2 10000 inhabitants per km2 
 
Dense urban areas tend to consume a lot more domestic gas than municipalities with less 
population density, because there is more demand relating to the municipality’s area. It is 
important to remind that domestic gas use can be fixed if we take for granted an equal average 
















CHAPTER 04 - Results: Oil Derived fuels Vulnerability Maps for Catalonia 
 
A.1 – Agrarian Vulnerability: Planted Area    




Scale: 0 – 4 zones of agrarian vulnerability for planted area 
 
0 Municipalities that present more than 5 planted hectares per person 
1 Municipalities that present between 1and 5 planted hectares per person 
2 Municipalities that present between 0,1 and 1 planted hectares per person 
3 Municipalities that present between 0 and 0,1 planted hectares per person 
4 Municipalities that do not present planted area 
 
 
Most agrarian municipalities are located on river Ebro basin lands. Even though a municipality 
named Oliola, in Lleida, presents 20,11 planted hectares per person (H/P),  only a few 
productive municipalities will present a variation above 10 planted hectares per person, such as 
Bellprat with 12,02 H/P; Pujalt with 10,96 H/P; Biosca with 10,83 H/P; Gavet de la Conca with 
10,00 H/P; Montoliu de Seguara with 10,63 H/P; Ossó de Sió with 10,19 H/P; Pinell de 
Solsonès with 12,80 H/P; Pinós with 10,26 H/P; Vilanova de l'Aguda with 10,18 H/P; Forès 
with 14,33 H/P; Llorac with 15,21 H/P; Passanant i Belltall with 10,27 H/P; Torrefeta i 
Florejacs with 10,10 H/P; Conesa with 10,64 H/P; Pontils with 11,63 H/P. It is true that most 
municipalities present less than 01 planted hectare per person, and many municipalities will 
present less than 0,1 H/P or less than 0,01 H/P. The IDESCAT numbers also indicate that many 
municipalities do not present planted area, so that they are not considered to be productive when 










A.2 – Agrarian Vulnerability:  Area of pastures  
 
- Map 06   - 
 
 
Scale: 0 – 4 zones of agrarian vulnerability of pastures 
 
0 Municipalities that present more than 1 hectare of pastures per person 
1 Municipalities that present between 0,1 and 1 hectares of pastures per person 
2 Municipalities that present between 0,01 and 0,1 hectares of pastures per person 
3 Municipalities that present between 0 and 0,01 hectares of pastures per person 
4 Municipalities that present 0 hectares of pasture per person 
 
Pasture is a traditional use for the land in northern Catalan Municipalities, because the 
topography and climate provide better conditions for such activity. Municipalities presenting 
high density of pasture per person, expressed in hectares per person (H/P) are Castell de l'Areny 
with 11,77 H/P; Figols with 14,52 H/P; Glisclareny with 14,04 H/P; Sant Jaume de Frontanyà 
with 24,62 H/P; Meranges with 22,98 H/P; Alins with 13,31 H/P; Alòs de Balaguer with 24,12 
H/P; Alt Àneu with 15,28 H/P; El Pont de Bar with 11,45 H/P; Arres with 20,85 H/P; Baix 
Pallars with 11,29 H/P; La Vall de Boí with 14,10 H/P; Bausen with 13,17 H/P; Canejan with 
23,91 H/P; Cava with 41,98 H/P; Estamariu with 10,91 H/P; Farrera with 19,74 H/P; Foradada 
with 12,69 H/P; Lladorre with 24,11 H/P; Conca de Dalt with 10,95 H/P; Sarroca de Belerra 
with 62,51 H/P; Senterada with 10,01 H/P; La Torre de Cabdella with 11,14 H/P; La Guingueta 
d'Àneu with 11,10 H/P; Les Valls d'Aguilar with 18,62 H/P; La Vansa i Fórnols with 13,76 H/P; 
Josa i Tuixén with 24,62 H/P; La Morera de Montsant with 19,85 H/P. Inspite of those high 
values of pasture area, many municipalities will present less than 01 or 0,1 hectare of pastures 
per person. Municipalities presenting less than 0,01 hectares per person are very low productive 











B – Mobility Vulnerability Map  
 
– Map 07 – 
 
 
Scale:  1- 4 zones of mobility vulnerability 
 
1 Municipalities that present between 0 and 0,8 vehicles per person 
2 Municipalities that present between 0,8 and 1 vehicles per person 
3 Municipalities that present between 1 and 1,2 vehicles per person 
4 Municipalities that present more than 1,2 vehicles per person 
 
 
Even though most municipalities will present between 0,4 and 1,5 vehicles per person (V/P), 
some will present higher values. Those are the cases of Gisclareny with 1,56 V/P; Sant Pere 
Sallavinera with 2,30 V/P; Sant Jaume de Frontanyà with 1,66 V/P; Sant Martí d'Albars with 
1,77 V/P; Granera with 1,78 V/P; Santa Maria de Miralles with 1,82 V/P; Aiguaviva with 1,53 
V/P; Fornells de la Selva with 1,50 V/P; Pont de Molins with 1,97 V/P; Santa Llogaia 
d'Àlguema with 2,25 V/P; Vilamalla with 2,32 V/P; Abella de la Conca with 2,13 V/P;  Alòs de 
Balaguer with 1,52 V/P; Fondarella with 1,55 V/P; Granyanella with 1,67 V/P; Guixers with 
1,54 V/P; Sarroca de Bellera with 1,86 V/P;  La Febró with 1,65 V/P. Some specific cases 
present a very high number of vehicles per person, usually this isolated cases are due to specific 
factors, for example the existence of companies that own many vehicles that could be from the 
private or public sectors, such as renting cars or bus companies that register their vehicles in one 
or another municipality, increasing the number of vehicles per person in such cases. We 
detected a few municipalities that present number that are to outline, such as Aguilar de Segarra 
with 116,77 V/P; Rajadell with 140,40 V/P; Les Cabanyes 23,89 V/P; Talamanca with 3,86 











C – Industrial Vulnerability Map  
 
 
– Map 08 – 
 
 
Scale: 0 – 4 zones of vulnerability  
 
0 Municipalities that present 0 industries per km2 
1 Municipalities that present between 0 and 0,1 industries per km2 
2 Municipalities that present between 0,1 and 1 industries per km2 
3 Municipalities that present between 1 and 10 industries per km2 
4 Municipalities that present more than 10 industries per km2 
 
 
Industrial municipalities presenting total industrial density higher than 30 industries per km2 
(I/km2) were listed as following: Badalona with 94,61 I/km2; Barcelona with 109,91 I/km2; 
Canovelles with 30,48 I/km2; Cornellà de Llobregat with 92,98 I/km2; Esplugues de Llobregat 
with 100,86 I/km2; Granollers with 36,85 I/km2; l'Hospitalet de Llobregat with 134,03 I/km2; 
Igualada with 77,43 I/km2; la Llagosta with 49,17 I/km2; Lliçà de Vall with 31,30 I/km2; el 
Masnou with 43,95 I/km2; Mataró with 81,40 I/km2; Polinyà with 35,19 I/km2; Premià de Mar 
with 70,61 I/km2; Ripollet with 95,84 I/km2; Sabadell with 46,09 I/km2; Sant Adrià de Besòs 
with 97,12 I/km2; Sant Andreu de la Barca with 42,72 I/km2; Sant Hipòlit de Voltregà with 
33,69 I/km2; Sant Joan Despí with 33,54 I/km2; Santa Coloma de Gramenet with 82,28 I/km2; 
Barberà del Vallès with 60,64 I/km2; Santa Perpètua de Mogoda with 30,00 I/km2. Other 










C.1 – Industrial Vulnerability: Water and Energy  
 
 




Scale: 0 – 4 zones of industrial vulnerability for water and energy sector 
 
0 Municipalities that present 0 water and energy industries per km2 
1 Municipalities that present between 0 and 0,01 water and energy industries per km2 
2 Municipalities that present between 0,01 and 0,1 water and energy industries per km2 
3 Municipalities that present between 0,1 and 1 water and energy industries per km2 
4 Municipalities that present more than 1 water and energy industries per km2 
 
 
At the water and energy industrial sector, only a few municipalities will present more than 01 
industry per km2 (I/km2). Those are the cases of Caldes d'Estrac with 1,13 I/km2; el Masnou 
with 1,17 I/km2; Sant Adrià de Besòs with 1,57 I/km2; Badia del Vallès with 1,07 I/km2; 
Castellfollit de la Roca with 1,36 I/km2. Barcelona has 42 water and energy industries spread 
along 101,35 km2, presenting water and energy industrial density of 0,42 I/km2. Other 
municipalities present lower density than 01 I/km2 for this sector, and many municipalities do 






















Scale: 0 – 4 zones of industrial vulnerability for chemical and metal sector 
 
0 Municipalities that present 0 chemical and metal industries per km2 
1 Municipalities that present between 0 and 0,01 chemical and metal industries per km2 
2 Municipalities that present between 0,01 and 0,1 chemical and metal industries per km2 
3 Municipalities that present between 0,1 and 1 chemical and metal industries per km2 
4 Municipalities that present more than 1 chemical and metal industries per km2 
 
 
Municipalities presenting more than 03 industries per km2 at the chemical and metal industrial 
sector are listed as following: Badalona with 3,91 I/km2; Barcelona with 4,39 I/km2; Cornellà 
de Llobregat with 5,15 I/km2; Esplugues de Llobregat with 5,43 I/km2; Granollers with 3,56 
I/km2; l'Hospitalet de Llobregat with 7,82 I/km2; la Llagosta with 3,63 I/km2; Lliçà de Vall 
with 4,89 I/km2; Montgat with 3,78 I/km2; Polinyà with 3,75 I/km2; Ripollet with 5,08 I/km2; 
Sant Adrià de Besòs with 7,32 I/km2; Sant Andreu de la Barca with 4,72 I/km2; Barberà del 
Vallès with 4,21 I/km2; Santa Perpètua de Mogoda with 3,15 I/km2; Breda with 4,38 I/km2. 

















– Map 11 – 
 
 
Scale: 0 – 4 zones of industrial vulnerability for alimentary products sector 
 
0 Municipalities that present 0 alimentary products industries per km2 
1 Municipalities that present between 0 and 0,01 alimentary products industries per km2 
2 Municipalities that present between 0,01 and 0,1 alimentary products industries per km2 
3 Municipalities that present between 0,1 and 1 alimentary products industries per km2 
4 Municipalities that present more than 1 alimentary products industries per km2 
 
 
Some municipalities will present more than 02 alimentary product industries per km2 (I/km2). 
Those municipalities are Badalona with 3,63 I/km2; Barcelona with 3,39 I/km2; les Cabanyes 
with 3,47 I/km2; Cornellà de Llobregat with 4,00 I/km2; Granollers with 2,68 I/km2; 
l'Hospitalet de Llobregat with 3,95 I/km2; Igualada with 2,83 I/km2; la Llagosta with 2,97 
I/km2; el Masnou with 4,12 I/km2; Mataró with 2,30 I/km2; Montgat with 2,74 I/km2; Premià 
de Mar with 2,84 I/km2; Puigdàlber with 7,5 I/km2; Ripollet with 5,54 I/km2; Sant Adrià de 
Besòs with 3,40 I/km2; Sant Sadurní d'Anoia with 5,53 I/km2; Santa Coloma de Gramenet with 
3,00 I/km2; Vilafranca del Penedès with 2,34 I/km2; Banyoles with 2,26 I/km2; Castellfollit de 
















– Map 12 – 
 
 
Scale: 0 – 4 zones of industrial vulnerability for edition and furniture sector 
 
0 Municipalities that present 0 edition and furniture industries per km2 
1 Municipalities that present between 0 and 0,01 edition and furniture industries per km2 
2 Municipalities that present between 0,01 and 0,1 edition and furniture industries per km2 
3 Municipalities that present between 0,1 and 1 edition and furniture industries per km2 
4 Municipalities that present more than 1 edition and furniture industries per km2 
 
The furniture and edition sector also will present a number of municipalities with more than 10 
industries per km2 (I/km2) as industrial density. Those municipalities are Badalona with 15,15 
I/km2; Barcelona with 40,21 I/km2; Cornellà de Llobregat with 20,02 I/km2; Esplugues de 
Llobregat with 26,08 I/km2; l' Hospitalet de Llobregat with 39,67 I/km2; Igualada with 11,09 
I/km2; Premià de Mar with 16,11 I/km2; Ripollet with 21,01 I/km2; Sant Adrià de Besòs with 
24,86 I/km2; Santa Coloma de Gramenet with 15,28 I/km2; Barberà del Vallès with 10,46 
I/km2. Even though we are outlining the municipalities with more than 10,00 I/km2, many other 
municipalities will present between 1 I/km2 and 10 I/km2. Some of these municipalities are 
listed as follow: la Llagosta with 8,91 I/km2; el Masnou with 8,84 I/km2; Mollet del Vallès with 
7,05 I/km2; Sabadell with 9,31 I/km2; Sant Andreu de la Barca with 8,72 I/km2; Sant Hipòlit de 















– Map 13 – 
 
 
Scale: 0 – 4 zones of industrial vulnerability for textile and dressmaking sector 
 
0 Municipalities that present 0 textile and dressmaking industries per km2 
1 Municipalities that present between 0 and 0,01 textile and dressmaking industries per km2 
2 Municipalities that present between 0,01 and 0,1 textile and dressmaking industries per km2 
3 Municipalities that present between 0,1 and 1 textile and dressmaking industries per km2 
4 Municipalities that present more than 1 textile and dressmaking industries per km2 
 
 
When analyzing the textile and dressmaking industrial sector, we detect some municipalities 
that present over 05 industries per km2, such municipalities are Badalona with 34,09 I/km2; 
Barcelona with 17,83 I/km2; Cabrera de Mar with 7,12 I/km2; Canet de Mar with 12,05 I/km2; 
Capellades with 5,10 I/km2; Cornellà de Llobregat with 9,44 I/km2; Esplugues de Llobregat 
with 15,21 I/km2; l'Hospitalet de Llobregat with 17,66 I/km2; Igualada with 44,14 I/km2; el 
Masnou with 9,73 I/km2; Mataró with 54,54 I/km2; Navarcles with 5,07 I/km2; Pineda de Mar 
with 11,63 I/km2; Premià de Mar with 19,43 I/km2; Puigdàlber with 7,5 I/km2; Ripollet with 
11,54 I/km2; Roda de Ter with 5,38 I/km2; Sabadell with 13,15 I/km2; Sant Adrià de Besòs 
with 6,28 I/km2; Vilassar de Mar with 6,25 I/km2; Santa Coloma de Gramenet with 43,28 











C.6 – Industrial Vulnerability: Transformation of Metals  
 




Scale: 0 – 4 zones of industrial vulnerability for transformation of metals sector 
 
0 Municipalities that present 0 transformation of metals industries per km2 
1 Municipalities that present between 0 and 0,01 transformation of metals industries per km2 
2 Municipalities that present between 0,01 and 0,1 transformation of metals industries per km2 
3 Municipalities that present between 0,1 and 1 transformation of metals industries per km2 
4 Municipalities that present more than 1 transformation of metals industries per km2 
 
The transformation of metals industrial sector presents many municipalities with more than 10 
industries per km2 (I/km2). Those municipalities are Badalona with 32,48 I/km2; Barcelona 
with 32,47 I/km2; Canovelles with 13,66 I/km2; Cornellà de Llobregat with 43,20 I/km2; 
Esplugues de Llobregat with 43,26 I/km2; Granollers with 15,73 I/km2;  l'Hospitalet de 
Llobregat with 53,22 I/km2;  Igualada with 14,42 I/km2;  la Llagosta with 23,76 I/km2;  Lliçà 
de Vall with 14,03 I/km2;  Martorelles with 18,83 I/km2;  el Masnou with 14,45 I/km2;  Mataró 
with 13,44 I/km2;  Mollet del Vallès with 13,64 I/km2;  Montcada i Reixac with 14,10 I/km2;  
Montmeló with 13,5 I/km2;  Parets del Vallès with 11,73 I/km2;  Polinyà with 21,16 I/km2;   
Premià de Mar with 22,74 I/km2;  Ripollet with 44,57 I/km2;  Rubí with 14,39 I/km2;  Sabadell 
with 17,57 I/km2;   Sant Adrià de Besòs with 47,38 I/km2;  Sant Andreu de la Barca with 20,90 
I/km2;  Sant Boi de Llobregat with 11,08 I/km2;  Sant Feliu de Llobregat with 15,39 I/km2;  
Sant Hipòlit de Voltregà with 19,56 I/km2;  Sant Joan Despí with 13,61 I/km2;  Vilassar de Mar 
with 11,00 I/km2;  Santa Coloma de Gramenet with 15,14 I/km2;  Barberà del Vallès with 29,36 

















Scale: 0 – 4 zones of industrial vulnerability for industries NCAA sector 
 
0 Municipalities that present 0 industries NCAA per km2 
1 Municipalities that present between 0 and 0,01 industries NCAA per km2 
2 Municipalities that present between 0,01 and 0,1 industries NCAA per km2 
3 Municipalities that present between 0,1 and 1 industries NCAA per km2 
4 Municipalities that present more than 1 industries NCAA per km2 
 
For the sector composed by the NCAA industries, the cases to outline are those municipalities 
that present more than 03 industries per km2 (I/km2). The municipalities are named as follow: 
Badalona with 5,24 I/km2; Barcelona with 11,18 I/km2; Canovelles with 3,60 I/km2; Cornellà 
de Llobregat with 11,01 I/km2; Esplugues de Llobregat with 8,91 I/km2; Granollers with 3,09 
I/km2; l'Hospitalet de Llobregat with 11,37 I/km2; la Llagosta with 4,29 I/km2; Lliçà de Vall 
with 4,70 I/km2; Martorelles with 3,32 I/km2; el Masnou with 3,53 I/km2; Parets del Vallès 
with 3,83 I/km2; Polinyà with 3,64 I/km2; Premià de Mar with 7,58 I/km2; Ripollet with 7,62 
I/km2; Sant Adrià de Besòs with 6,28 I/km2; Sant Andreu de la Barca with 4,54 I/km2; Sant 
Joan Despí with 3,07 I/km2; Sant Just Desvern with 3,32 I/km2; Santa Coloma de Gramenet 











D.1 – Social Labor Agrarian Vulnerability  




Scale: 0 – 4 zones of vulnerability 
 
0 Municipalities that present more than 40% of working wages occupied on agriculture 
1 Municipalities that present between 15% and 40% of working wages occupied on agriculture 
2 Municipalities that present between 5% and 15% of working wages occupied on agriculture 
3 Municipalities that present between 0% and 5% of working wages occupied on agriculture 
4 Municipalities that present  0% of working wages occupied on agriculture 
 
Municipalities that present a substantial portion of the active population working on agriculture 
will indeed present better resilience against outside marked forces, because they are able to 
activate local market, and promote local production of food. Municipalities presenting more 
than 30% of working population on agriculture (WPA) are: Sant Agustí de Lluçanès with 50% 
WPA; Santa Maria de Merlès with 60% WPA; Santa Maria de Besora with 33,33% WPA; 
Viver i Serrateix with 36,36% WPA; Camós with 30,48% WPA; Sales de Llierca with 40% 
WPA; Sant Andreu Salou with 42,10% WPA; Sant Miquel de Campmajor with 44% WPA; 
Abella de la Conca with 31,25% WPA; Biosca with 66,66% WPA; Gavet de la Conca with 
41,66% WPA; Granyena de les Garrigues with 35,71% WPA; Ivorra with 55,55% WPA; Isona i 
Conca Dellà with 32,75% WPA; Massoteres with 50% WPA; la Molsosa with 53,84% WPA; 
Navès with 34,88% WPA; Oliola with 80% WPA; Ossó de Sió with 71,42% WPA; Peramola 
with 58,88% WPA; Pinós with 52,38% WPA; Puiggròs with 30,95% WPA; Puigverd 
d'Agramunt with 69,86% WPA; Sant Guim de la Plana with 38,09% WPA; Talavera with 












D.2 – Social Labor Industrial Vulnerability  
 
 




Scale: 0 – 4 zones of social labor industrial vulnerability 
 
0 Municipalities that present 0% of working wages occupied on Industries 
1 Municipalities that present between 0% and 5% of working wages occupied on Industries 
2 Municipalities that present between 5% and 15% of working wages occupied on Industries 
3 Municipalities that present between 15% and 40% of working wages occupied on Industries 
4 Municipalities that present more than 40% of working wages occupied on Industries 
 
Even though many industrial municipalities will present around 50% of their population 
occupied on the industrial sector, there is a number of municipalities that will present more than 
80% of population working on industries (WPI). Those municipalities are: Calonge de Segarra 
with 93,79% WPI; Castellet i la Gornal with 87,76% WPI; Fogars de la Selva with 80,12% 
WPI; Juià with 83,21% WPI; Ordis with 94,73% WPI; Palau de Santa Eulàlia with 81,48% 
WPI; Sant Jaume de Llierca with 89,41% WPI; Sant Aniol de Finestres with 80,88% WPI; 
Tortellà with 82,53% WPI; la Sentiu de Sió with 92,25% WPI; Guixers with 86,36% WPI; 
Miralcamp with 83,50% WPI; Sarroca de Lleida with 83,14% WPI; Puigpelat with 94,87% 













D.3 – Social Labor Construction Vulnerability  
 
 




Scale: 0 – 4 zones of social labor construction vulnerability 
 
0 Municipalities that present 0% of working wages occupied on construction 
1 Municipalities that present between 0% and 5% of working wages occupied on construction 
2 Municipalities that present between 5% and 15% of working wages occupied on construction 
3 Municipalities that present between 15% and 40% of working wages occupied on construction 
4 Municipalities that present more than 40% of working wages occupied on construction 
 
If many municipalities will present a profile in which they present between 15% and 30% of 
their working population on construction (WPC), there will also be municipalities that present 
much higher numbers. Among those municipalities we can mention Castellar de n'Hug with 
55,81% WPC; Fonollosa with 58,33% WPC; Montseny with 59,45% WPC; Santa Cecília de 
Voltregà with 52,94% WPC; Tagamanent with 72,54% WPC; Tavertet with 54,16% WPC; 
Bellcaire d'Empordà with 53,73% WPC; Garrigàs with 70,27% WPC; Ger with 54,41% WPC; 
Masarac with 58,13% WPC; Pardines with 70% WPC; Rupià with 54,83% WPC; Sant Jordi 
Desvalls with 52,75% WPC; Verges with 72,63% WPC; Biure with 63,63% WPC; Alfarràs 
with 65,22% WPC; Alguaire with 53,97% WPC; Alòs de Balaguer with 61,53% WPC; 
Castellar de la Ribera with 61,11% WPC; el Poal with 51,76% WPC; la Guingueta d'Àneu with 
60,25% WPC; Conesa with 85,71% WPC; la Secuita with 51,35% WPC. All other 














– Map 19 – 
 
 
Scale: 0 – 4 zones of social labor services vulnerability (I) 
 
0 Municipalities that present 0% of working wages occupied on services 
1 Municipalities that present between 0% and 5% of working wages occupied on services 
2 Municipalities that present between 5% and 15% of working wages occupied on services 
3 Municipalities that present between 15% and 40% of working wages occupied on services 
4 Municipalities that present more than 40% of working wages occupied on services 
 
 
The services sector can be compared to the other sectors through this graph in which the 
threshold values chosen are the same for all work sectors. It is shown on the map that most 
municipalities will present more than 40% or their working population on services (WPS). 
Indeed the number of municipalities that will present their profile with more than 70% WPS is 
considerable. Therefore, in order to sort better the variation presented by the services sector, we 
propose a second map in which the threshold values are higher. Badalona presents 73,02% 
WPS; Barcelona presents 85,75 WPS; Terrassa presents 69,59% WPS; Lleida presents 85,53% 
WPS; Tarragona presents 81,52% WPS; l'Hospitalet de Llobregat presents 82,47% WPS; 
Sabadell presents 80,42% WPS; Rubí presents 45,67% WPS; Sant Just Desvern presents 
81,17% WPS; Sant Vicenç de Montalt presents 83,57% WPS; Rosselló presents 43,70% WPS. 
Those samples are enough to prove that the services work sector consists on the largest labor 









D.4.2 – Social Labor Services Vulnerability (II)  
 
– Map 20 – 
 
 
Scale: 0 – 4 zones of social labor services vulnerability (II) 
 
0 Municipalities that present 0% of working wages occupied on services 
1 Municipalities that present between 0% and 30% of working wages occupied on services 
2 Municipalities that present between 30% and 50% of working wages occupied on services 
3 Municipalities that present between 50% and 70% of working wages occupied on services 
4 Municipalities that present more than 70% of working wages occupied on services 
 
Some municipalities presenting more than 90% of working population on services sector (WPS) 
are:  Bellprat with 100% WPS; el Brull with 97,5 % WPS; Caldes d'Estrac with 93,12% WPS; 
Calella with 92,69% WPS; Campins with 94,11% WPS; Capolat with 100% WPS; Castellar del 
Riu with 100% WPS; Castell de l'Areny with 100% WPS; l'Espunyola with 92,59% WPS; 
Fígols with 100% WPS; Fogars de Montclús with 94,87% WPS; Gallifa with 100% WPS; 
Granera with 100% WPS; Montclar with 100% WPS; Montmaneu with 95,23% WPS; Mura 
with 91,89% WPS; la Nou de Berguedà with 100% WPS; la Quar with 100% WPS; Sant Pere 
Sallavinera with 98,57% WPS; Saldes with 100% WPS; Sant Jaume de Frontanyà with 100% 
WPS; Sant Sadurní d'Osormort with 100% WPS; Santa Maria de Miralles with 93,43% WPS; 
Santa Susanna with 93,67% WPS; Sobremunt with 100% WPS; Talamanca with 100% WPS; 
Vilanova de Sau with 93,18% WPS; Badia del Vallès with 90,86% WPS; Albanyà with 100% 
WPS; Alp with 91,52% WPS; la Vajol with 100% WPS; Bolvir with 91,66% WPS; Boadella i 
les Escaules with 94,44% WPS; Queralbs with 100% WPS; Girona with 90,57% WPS; Guils de 
Cerdanya with 95,65% WPS; la Jonquera with 95,94% WPS; les Llosses with 100% WPS; 
Madremanya with 95,83% WPS; Meranges with 100% WPS; Mollet de Peralada with 93,33% 
WPS; Rabós with 100% WPS; Sant Ferriol with 98,90% WPS; Setcases with 95,72% WPS; 
















Scale: 0 – 3 zones of domestic gas use vulnerability 
 
0 Municipalities that present between 0 and 500 inhabitants per km2 
1 Municipalities that present between 500 and 1000 inhabitants per km2 
2 Municipalities that present between 1000 and 10000 inhabitants per km2 
3 Municipalities that present more than 10000 inhabitants per km2 
 
 
Municipalities presenting more than 10000 inhabitants per km2 (Inh/km2) are municipalities 
that present higher metabolism, they will present therefore a larger amount of residences and 
higher number of gas users. The cases of localities with more than 10000 Inh/km2 are: 
Badalona with 10365,77 Inh/km2; Barcelona with 15999,38 Inh/km2; Cornellà de Llobregat 
with 12377,54 Inh/km2; Esplugues de Llobregat with 10187,39 Inh/km2; l'Hospitalet de 
Llobregat with 20728,87 Inh/km2; Premià de Mar with 12985,31 Inh/km2; Santa Coloma de 















F – Forest Vulnerability  
 
– Map 22 – 
   
 
Scale: 0 – 3 zones of forest vulnerability 
 
0 Municipalities that present more than 2000 hectares of forests 
1 Municipalities that present between 1000 and 2000 hectares of forests 
2 Municipalities that present less than 1000 hectares of forests  
 
 
The forests in Catalonia are mainly located on northern localities, mostly on diverse topographic 
landscapes that are not used for agriculture. The municipalities holding more than 4000 hectares 
of forests (HF) are: Mura with 5669 HF; Navàs with 4535 HF; la Pobla de Lillet with 4481 HF; 
Sant Mateu de Bages with 4832 HF; Sant Pere de Torelló with 4015 HF; Tordera with 4229 HF; 
Viver i Serrateix with 4321 HF; Albanyà with 4965 HF; Arbúcies with 6359 HF; la Jonquera 
with 4109 HF; les Llosses with 6373 HF; Maçanet de Cabrenys with 5662 HF; Montagut i Oix 
with 6043 HF; Osor with 4207 HF; Ripoll with 4123 HF; Sant Hilari Sacalm with 6062 HF; la 
Vall d'en Bas with 4153 HF; la Vall de Bianya with 4243 HF; Viladrau with 5026 HF; Monells i 
Sant Sadurní de l'Heura Cruïlles with 4975 HF; Àger with 6404 HF; Alt Àneu with 5178 HF; 
Naut Aran with 4436 HF; Artesa de Segre with 4011 HF; les Avellanes i Santa Linya with 4632 
HF; la Baronia de Rialb with 9057 HF; Cabó with 4319 HF; Coll de Nargó with 5048 HF; Espot 
with 4684 HF; Guixers with 4167 HF; Lladurs with 7940 HF; Montferrer i Castellbò with 6871 
HF; Navès with 9147 HF; Odèn with 5321 HF; Os de Balaguer with 7863 HF; Conca de Dalt 
with 6654 HF; Pinós with 5931 HF; el Pont de Suert with 4089 HF; Sant Esteve de la Sarga 
with 4975 HF; Soriguera 4484 HF; Tremp with 15289 HF; les Valls de Valira with 5674 HF; 
Vielha e Mijaran with 4583 HF; Fígols i Alinyà with 6757 HF; Horta de Sant Joan with 6328 









CHAPTER 05-Proposed Oil Derived Fuels Dependence INDEX for Catalan Municipalities 
 
5.1- The INDEX justification 
 
The proposed Oil Derived Fuels Dependency INDEX for Catalan Municipalities (ODFDICM) 
was conceived as an attempt to connect territorial aspects to the use of energy derived from oil 
use. It assumes threshold values as a calculus bases to establish vulnerability zones where 
certain aspects of a territory’s organization seem to overcome its natural ability to support itself. 
The effort made is to gather information of diverse fields of analysis for all municipalities in 
Catalonia in order to be able to compare the municipalities’ profiles. 
 
The INDEX should be justified by many aspects: 
 
- Many different uses can be made off the municipalities oil based fuels vulnerability 
maps, for they clearly indicate what parts of Catalonia can improve their food 
production, their public transport so to decrease private mobility dependency. 
Knowing which areas are more industrialized can also help direct an Industrial Park 
review procedure, or an Industrial Density Legislation for limiting hyper industrial 
park agglomeration. Many aspects relating to energy use can be viewed from 
different aspects of territorial planning. 
- Municipalities could work to improve on lowing their oil derived fuels INDEX by 
promoting agriculture, diminishing industrial density, improving public transport 
systems that are local and regional, increasing forest areas, diversifying its labor 
distribution, diversifying local agriculture, improving local markets. 
- Helps defining what is the metabolism of a municipality; redefining its politics 
towards a more sustainable future; searching for future energy fountains for 
replacing existing vulnerable ones. Helps redefining a new mobility system less 
dependent of oil to function, and to define areas that are today depredated by long 
term industrial uses. 
- Other application of the index is attached to agriculture sector. So it is possible to 
detect that many municipalities don’t produce any food according to the IDESCAT 
numbers, it indicates that they are beyond the minimum contribution to the total 
system, reading here Catalonia, as a whole. Therefore to propose Public Orchards 
creation in the suburban areas of cities is an action towards local energy production, 
for example. Many aspects relating to permaculture could be explored within 
municipalities that are rather urban than rural. 
- Municipalities that are highly industrial could review their industrial parks to work 
with less energy and more applicable purposes in order to help construct a self 
supporting future. The argument is that industrial activity in a pre post carbon era 
should work to support the post carbon era itself, or, in other terms, the prevention 
of crisis in the future depends on our ability to conceive a new system before the old 
one collapses. 
  
It has been shown in the diagnostic made for this thesis that energy use is, today in Catalonia, 
far more intense than its production capacity. So to indicate what areas are the ones that spend 
more energy is to map where actions should be taken in order to low energy dependence. 
 
5.2- The INDEX calculus methodology 
 
The INDEX is conceived as an aggregative operation. Gathering different fields of analysis, for 
each field of analysis a certain scale of points was applied. The procedure is described as 
following:  
 
For each municipality it was extracted its Industrial Density (ID). Six different zones of (ID) 




named progressively as (DI-1; DI-2; DI-3; DI-4; DI-5; DI-6). A progressive scale was applied 
for progressive (ID) concentration. 
 
INDUSTRIAL DENSITY VULNERABILITY ZONES INDICATOR 
INDUSTRIAL DENSITY ZONE SCALE POINTS 
Municipalities with more than 0,1 industries per Km2 DI-1 1 1 
Municipalities with more than 01 industries per Km2 DI-2 2 (+1) 3 
Municipalities with more than 05 industries per Km2 DI-3 3 (+3) 6 
Municipalities with more than 10 industries per Km2 DI-4 4 (+6) 10 
Municipalities with more than 30 industries per Km2 DI-5 5 (+10) 15 
Municipalities with more than 80 industries per Km2 DI-6 6 (+15) 21 
POSSIBLE TOTAL:  6 PRG 21 
* Type of scale of influence: progressive      TABLE 04 
**Type of influence: direct 
 
Industrial concentration is seen as one feature of a territory that implies in great energy 
consumption, as it is stated in the balance of energy use for Catalonia as one of the most energy 
spending activities. Industrial parks seem to conglomerate not only different industrial types, 
but also to concentrate working wages mainly distributed in two different labor sectors: either 
industrial or services. Industrial sector in Catalonia is mainly dependent on gas or oil to function 
and it consists in one of the main economical activities. The election of a progressive scale as 
type of influence for this indicator means that industrial activity is seen as one of the most 
energy spending activities that can be performed, that agglomerates and influences all other 
aspects in a territory. 
 
For each municipality it was extracted the planted area, expressed in hectares, divided by the 
population size, expressed in number of inhabitants. The derived number was named 
Agriculture Density (AD). Three different zone of agrarian vulnerability, (A-1; A-2; A3), were 
created following the threshold values chosen. For each zone of vulnerability it was added a 
scale of influence to act over its final INDEX, according to its inner characteristics. 
 
For agriculture production it was established that fossil derived fuels dependence will be 
affected especially if a municipality presents either no food production or very low food 
production. The argument used bases itself on the ability of a municipality to feed its own 
population based on its own resources. Therefore municipalities with low food production are 
considered to be more dependent on fossil derived fuels for they need to import most of their 
food from the outside. 
 
AGRICULTURE DENSITY VULNERABILITY ZONES INDICATOR 
AGRICULTURE DENSITY ZONE SCALE POINTS 
Municipality with less than 05 planted hectares/person A-1 1 1 
Municipality with less than  01 planted hectares/person A-2 2 (+1) 3 
Municipality with less than 0,1 planted hectares/person A-3 3 (+3) 6 
POSSIBLE TOTAL: 3 PRG 6 
* Type of scale: progressive      TABLE 05 
**Type of influence: indirect 
 
A progressive scale was applied in order to induce municipalities to increase their food 
production in order to depend less on fossil based fuels to nourish their own population. In order 
to decrease vulnerability and increase resilience municipalities should sort new forms of local 
production that suit their territory. 
 
Pasture Density (PA) is an indicator that was extracted from the pasture area present in a given 




Three different vulnerability zones were created, zones (P-1; P2; P3). For each zone it was 
added a scale of influence to act over the final INDEX.   
 
PASTURE DENSITY VULNERABILITY ZONES INDICATOR 
PASTURE  DENSITY ZONE SCALE POINTS 
Municipality with less than 05 pasture hectares/ person P-1 1 1 
Municipality with less than 01 pasture hectares /person P-2 1 (+1) 2 
Municipality with less than 0,1 pasture hectares/ person P-3 1 (+2) 3 
POSSIBLE TOTAL: 3 UNIF 3 
* Type of scale: uniform      TABLE 06 
**Type of influence: indirect 
 
The scale of influence used for (PA) follows a uniform parameter. The argument for more 
reduced influence of pasture areas over the final INDEX is due to the fact that the pasture 
activity can only be performed in certain areas of Catalan territory, more specifically on the 
mountain municipalities. It would be difficult to promote that activity in all municipalities. We 
can also add the fact that pasture activity seems to be decreasing compared to past activity, as 
many mountain municipalities are choosing to invest on mountain tourism instead of investing 
on pasture. So we suggest, as analyzing from the sustainable point of view, that municipalities 
could indeed increase their pasture activities in order not to depend so much on outside 
resources, and, as a municipality holds more pasture areas, less dependent and more self 
sufficient it is at its feeding system, for it produces more food than other municipalities. 
 
Mobility is viewed here as a very important field, since mobility system has a direct influence 
on fossil derived fuels consumption. The methodology follows the same procedure used for 
other fields, but since its influence is direct, a progressive scale was applied to mobility.  
 
Six different vulnerability zones were created: (M-1; M2; M3; M4; M5; M6). For each zone of 
mobility vulnerability is based in a different threshold value chosen according to the number of 
Vehicles per Person (VP) extracted for that municipality. 
 
TABLE  07 
MOBILITY VULNERABILITY ZONES INDICATOR 
VEHICLES PER PERSON ZONE SCALE POINTS 
Municipalities with more than 0,7 vehicles/person M-1 1 1 
Municipalities with more than 0,8 vehicles/person M-2 1(+1) 2 
Municipalities with more than 01 vehicles/person M-3 1(+2) 3 
Municipalities with more than 1,2 vehicles/person M-4 2(+3) 5 
Municipalities with more than 1,5 vehicles/person M-5 3(+5) 8 
Municipalities with more than 02 vehicles/person M-6 4(+8) 12 
POSSIBLE TOTAL: 6 UNIF+PRG 12 
* Type of scale: uniform and progressive after passing value of 01 vehicle per person    
**Type of influence: direct 
 
For we consider the (VP) one direct indicator, we chose to apply a mixed scale of influence that 
will present uniform influence until the threshold value of one vehicle per person. 
Municipalities presenting more than one vehicle per person will progressively present higher 
indicators, as for them it was attributed a progressive scale. The reason why progressive scale 
was applied after the threshold value of one vehicle per person is because, as we see, those areas 
present more vehicles than people, meaning that they could work on decreasing their mobility 
vulnerability because there are too many vehicles if we consider the population size, 





For analyzing the Labor distribution over the territory, the percentage of the population working 
in each sector was extracted. For defining what sectors are more or less vulnerable to fossil 
derived fuels use, each sector was analyzed. The industrial sector presents high amounts of 
population as working wage in many industrial municipalities. Industrial activity is seen as one 
that could be directed affected by fossil derived fuels use because it is an energy spending 
activity that will depend directly on availability of energy. It is indeed very vulnerable to fossil 
derived fuels price fluctuation. Three different vulnerability zones were extracted (WI-1; WI2; 
WI3), indicating zones that present higher amount of working wages occupied working in 
industries. For each zone it was applied a uniform scale of influence, since working wages do 
indeed influence indirectly the use of oil derived fuels. 
 
The same procedure follows the creation of vulnerability zones also for the construction sector. 
The zones of vulnerability extracted (WC-1; WC-2; WC-3) were also defined according to 
threshold values that will divide the zones according to the percentage of population each 
municipality presents working on construction. The scale of influence is also uniform, and it 
shows that municipalities presenting higher amounts of people on construction will present 
higher dependence on fossil derived fuels. Construction is a sector that depends directly on that 
sort of energy to function: Oil is widely used not only to produce materials for construction, but 
also to move and attach those materials. Different forms of construction are being sorted for 
generating a more sustainable construction sector, but still the activity demands a lot of energy 
to be performed. 
 
SOCIAL LABOR VULNERABILITY ZONES INDICATOR 
(%)  OF POPULATION PER WORK SECTOR ZONE SCALE POINTS 
M. with less than 20% working  wages on agriculture WA-1 1 1 
M. with less than 10% working wages on agriculture WA-2 1(+1) 2 
M. with less than 01% working wages on agriculture WA-3 1(+2) 3 
M. with more than 10% working wages on industries WI-1 1 1 
M. with more than 30% working wages on industries WI-2 1(+1) 2 
M. with more than 50% working wages on industries WI-3 1(+2) 3 
M. with more than 10% working wages on construction WC-1 1 1 
M. with more than 20% working wages on construction WC-2 1(+1) 2 
M. with more than 30% working wages on construction WC-3 1(+2) 3 
M. with more than 30% working wages on services WS-1 1 1 
M. with more than 50% working wages on services WS-2 1(+1) 2 
M. with more than 70% working wages on services WS-3 1(+2) 3 
POSSIBLE TOTAL: 12 UNIF 8 
* Type of scale: uniform        TABLE 08 
**Type of influence: indirect 
 
Agriculture instead is considered to be an energy creating activity, therefore municipalities with 
larger amount of people working on agriculture are considered more sustainable. The model of 
local food production defended implies that a municipality should have a minimum amount of 
agriculture workers. Also three different labor vulnerability zones were created for agriculture: 
(WA-1; WA-2; WA-3). Each zone works with different threshold values that will vary with the 
percentage of population a given municipality presents working on agriculture. Ass less people 
occupied on agriculture, higher will be its vulnerability. The argument is that a resilient territory 
will present higher amount of agriculture working wages. The scale of influence chosen is a 
uniform one, because social labor distribution is seen as to affect only indirectly the use of fossil 
derived fuels INDEX.  
 
Finally, the services sector is seen as vulnerable to the use of fossil derived fuels because the 
sector is mostly responsible for distribution of industrial goods, for services that, to be provided, 




services sector. The medical sector depends on medicines and equipment that use oil to be 
manufactured; Tourism needs oil to move tourists, restaurants need oil to be build and to receive 
resources; The local markets; all distribution companies; all small services companies seem to 
depend on oil to function. For that reason, as much more people occupied on the services sector, 
higher it will be its INDEX. The zones of labor vulnerability for the services sector were 
created: (WS-1; WS-2; WS-3). Each zone will also vary according to the percentage of 
population it presents working on the services sector. The type of scale is also uniform, for its 
type of influence in indirect. 
 
The forest area is seen as to contribute less to the final INDEX. Forests are seen as a territorial 
feature responsible for fixing the Carbon atom present on the CO2 molecules, they are 
responsible for the fertility of the soils, for regularizing the underground water flows that will 
keep river basing areas working with regularity. The existence of forests in a territory is a 
positive feature for resilient territories. 
 
Two different zones of forest vulnerability were created: (F-1; F2). Those two zones will vary 
with the amount of forests present at a municipality, expressed in hectares. Fewer forests there 
are in a municipality, more it will be dependent on fossil derived fuels, for they have less 
potential to purify the Carbon derived from combustion. The scale used is uniform, and the type 
of influence is indirect. 
 
FORESTS VULNERABILITY ZONES INDICATOR 
HETARES OF FORESTS ZONE SCALE POINTS 
Municipalities with less than 2000 hectares of forests F-1 1 1 
Municipalities with less than 1000 hectares of forests F-2 1 (+1) 2 
POSSIBLE TOTAL: 2 UNIF 2 
* Type of scale: uniform        TABLE 09 
**Type of influence: indirect 
 
The use of energy by the domestic sector is also an important variable taken in consideration. In 
order to determine zones of vulnerability to domestic energy consumption, we used the 
population density. Through the numbers we will notice that there are areas of much higher 
population density than others. If the consume of domestic energy presents variation with the 
number of inhabitants a municipality has, than it will be directly proportional to its population 
density. Three different zones of vulnerability were created according to the population density 
a municipality presents: (G-1; G-2; G-3). A progressive scale of influence was chosen because 
domestic gas consumption has a direct influence on oil derived fuels use. 
 
DOMESTIC GAS VULNERABILITY ZONES INDICATOR 
INHABITANTS PER KM2 ZONE SCALE POINTS 
Municipalities with more than 500 inhabitants/km2 G-1 1 1 
Municipalities with more than 1000 inhabitants/km2 G-2 2 (+1) 3 
Municipalities with more than 10000 inhabitants/km2 G-3 3(+3) 6 
POSSIBLE TOTAL: 3 PRG 6 
* Type of scale: progressive       TABLE 10 
**Type of influence: direct 
 
All municipalities will be classified inside a different zone of vulnerability for each field. The 
accumulation of points will show the final INDEX attributed to a given municipality, the index 
adds up to a maximum of 58 points. So municipalities that are highly industrialized, that present 
more vehicles according to its population, that present higher amounts of workers occupied 
either in industries, construction or services, that present less agriculture or pasture areas 





5.3 - Oil derived Fuels Dependence INDEX MAP for Catalan municipalities.  
 
Scale: 0 – 58 points       - MAP 23 - 
 
 
   *(1) 
 
Oil Fuels Dependence Index for Catalonia  
*(1) maximum value for the projection is equal to 46 points attributed to Badalona 
 
About the Oil Based Fuels Dependency Index for Catalonia: 
 
A.1 – The construction of this indicator takes in consideration many aspects from territorial 
conformation detected at local level, such as Industrial Density (ID); number of Vehicles per 
person (VP); Planted Area per Person (PA/P); Pasture Area per Person (P/P); Social Labor 
Distribution (SLD); Area of Forests (AF) and Population Density (PD). To construct an 
aggregated indicator such as Oil derived fuels use, it is indeed necessary to aggregate 
information from many aspects directly and indirectly related to oil use that are able to describe 
the territory’s characteristics. The effort is to attach territorial aspects to oil derived fuels use. 
 
A.2 – Industrial Density was extracted from the number of industries that is divided by sectors 
and published by the IDESCAT (Institute of Statistics of Catalonia) every year. To each grade 
of industrial level it was derived a determined grade of fossil fuels dependency, the derived 
values will aggregate the final Index. 
 
A.3 – The number of Vehicles per person registered in each Catalan municipality is also 
published yearly by IDESCAT. This Category will also indicate the total amount of private cars, 
buses, motorcycles, industrial tractors. The total number of Vehicles registered at a locality was 
divided by the locality’s population, so all municipalities could be compared by the number of 
vehicles per person in the municipality. 
 
A.4 – Population density was also extracted from the IDESCAT numbers, in order to establish 
what areas hold more population according to its area. Population density was used as a 





A.5 – The amount of planted hectares for all municipalities was divided by their population 
amount, in order to define what areas hold more planted hectares per person. Most productive 
areas are seen as to be closer to alimentary sufficiency, presenting less vulnerability toward 
international food market. 
 
A.6 – The pasture area for each municipality was also divided by each municipality’s 
population. The amount of pasture area per person is used as an indicator for the same reason 
planted area is. The difference between them will be only the scale of influence at the final 
INDEX value, for we assume that many municipalities can’t hold pasture areas because of their 
topography. Those values are analyzed according to the calculated footprint for Catalonia. 
 
A.7 – Social labor distribution was extracted from the number of workers that are active 
according to social security numbers also donated by the IDESCAT. The labor distribution for 
each municipality will add to distinguish municipalities that hold more or less workers on 
agriculture, industries, construction and services. Agriculture is seen as a energy generating 
activity, having positive influence on the INDEX, while industry, construction and services are 
seen as energy consuming activities that will present a negative influence on the INDEX.  
 
A.8 – Forest area was also extracted from the IDESCAT numbers. The forest area for each 
municipality is compared in order to sort what municipalities have substantial carbon sinks. 
This variable presents slight influence on the final INDEX. 
 
A.9 – The Oil derived Fuels Dependence Map was designing to vary at different scales to each 
factor, according to the type of influence each indicator presents towards fossil derived fuels 
use. The scale of influence of each different factor is given by the total amount of points a 
municipality will gather when classified inside the vulnerability zones for each field:  
 
- Industrialization level (21 possible points): 
- Mobility vulnerability (12 possible points) 
- Social labor distribution (8 possible points) 
- Domestic gas use vulnerability (6 possible points) 
- Agriculture capability (6 possible points) 
- Pasture area vulnerability (3 possible points)  
- Forest areas (2 possible points) 
- Total (58 possible points) 
 
The scale of vulnerability for each municipality will therefore depend on its profile established 
according with threshold analysis for each case. The final map was generated using SIG 
software as a result of many different projections.  
 
A.10 – The map doesn’t present full values for 03 municipalities that presented incomplete 








Figure 08: Scale of influence of each fraction on the final INDEX 
 
5.4 - Analysis of the INDEX through study cases 
 
As a proposed analysis for verifying the created INDEX behavior, the proposition was to first 
work with a few study cases. The first municipalities to be reviewed that were chosen are those 
that present a high INDEX number assigned to them, followed by other municipalities that 
present lower INDEX attribution. 
 
Municipality INDEX Ind/Km2 Veh/Per Inh/Km2 Plt/p Pst/p Fr/p P/AGR  P/IND P/CST P/SV 
Badalona 46 94,62 0,54 10365,77 0,00 0,00 0,00 0,00 16,11 10,85 73,03 
Barcelona 44 109,92 0,58 15999,38 0,00 0,00 0,00 0,03 9,47 4,84 85,65 
Castelldefels 30 11,81 0,61 4823,62 0,00 0,00 0,00 0,00 7,87 9,92 82,21 
Tarragona 27 6,62 0,63 2151,86 0,00 0,00 0,00 0,06 11,00 7,41 81,53 
Abella de la Conca 15 0,00 2,13 2,34 2,72 7,65 15,11 31,25 0,00 0,00 68,75 
Pujalt 13 0,00 1,11 6,46 10,96 0,00 2,30 12,00 4,00 24,00 60,00 
Capolat 8 0,00 0,97 2,26 5,83 6,56 27,28 0,00 0,00 0,00 100,00 
            TABLE 11 
A – Badalona as a study case  
 
Badalona presents a very high Oil Derived Fuels Dependency INDEX, equal to 46 points of 
dependency. From the 46 points, 21 points are derived from its high industrial density of 94,62 
industries per km2, being placed in the highest¡ Industrial Density (ID) zone, the (DI-6), where 
are classified the municipalities with more than 80 industries per km2. Such high value for (ID) 
can be justified. Badalona presents a total of 2004 industries spread over 21,18 km2, from 
which 688 are from the ‘Transformation of Metals’ sector; 721 from the ‘Textile and 
Dressmaking’ sector; 321 industries are from the ‘Edition and Furniture’ sector; 111 industries 
are from the ‘NCAA Industries (Production and processing of non-ferrous metals)’sector; 83 
industries are from the ‘Chemical and Metal’ sector; 77 industries from the ‘Alimentary 
Products’ sector; and 3 industries from the ‘Water and Energy’ sector.  
 
For agriculture, Badalona will be placed also in the most vulnerable zone, (A-3), where are 
placed the municipalities that present less than 0,1 planted hectares per person, therefore the 
municipality will present 6 points of vulnerability for its agriculture production.  
 
When analyzing the Pastures in Badalona, we will notice that it presents no pasture area at all, 
therefore to be placed among the municipalities that present less than 0,1 hectares of pasture per 





Badalona presents, despite of the high values for Industrial Density, and despite of the low 
values for agriculture or pasture, better values for mobility. For that reason Badalona will not be 
placed in vulnerability zones for mobility, and therefore it will present no points for 
vulnerability. The reason is because the municipality presents only 0,54 vehicles per person, and 
the vulnerability zones for mobility will start to act only after threshold value of 0,7 vehicles per 
person, progressively as municipalities present more than 01 vehicle per person. 
 
When analyzing Badalona’s labor distribution, we detected though a higher vulnerability than 
other industrial municipalities. This indicator seems to be differing high industrial areas among 
themselves. The social labor distribution indicator is set up in order to indicate what 
municipalities have more workers occupied on agriculture than in other sectors, and will threat 
each work sector independently. Therefore Badalona will be placed in different zoned of 
vulnerability according to its labor distribution in diverse sectors. Most industrial zones indeed 
do present very low agriculture working wages, mostly are placed in the highest zone for 
agrarian vulnerability, but the other sectors are different for each municipality. For that reason 
Badalona presents a higher INDEX than Barcelona for example. It is because Badalona presents 
higher work labor vulnerability than Barcelona. Badalona will present higher labor vulnerability 
than Barcelona at the construction sector and at the industrial sector, and that justifies the 
INDEX difference between them. 
 
Badalona’s labor distribution is stated as follows: 42.628 total workers, from which 31.131 are 
busy working at the services sector; 6.869 are busy working on industries; 4.626 are busy at 
construction; and only 2 workers are stated to work on agriculture. The percentages will follow: 
73,02% of workers on services; 17,11% on industries; 10,85% on construction; 0,0046% of 
workers busy on agriculture.  
 
With such distribution, Badalona will be classified at agriculture work wage vulnerability zone 
(WA-3) for presenting low agriculture work wage, and it will presents 3 points of vulnerability; 
at industrial work wage vulnerability zone (WI-1), for presenting more than 10% of work wage 
occupied on industries, presenting 1 more point of vulnerability; in the construction work wage 
vulnerability zone (WC-1), where are classified the municipalities that present more than 10% 
of its workers busy at the construction sector, presenting therefore 1 point of vulnerability at this 
sector; and Badalona will be also placed in services work wage vulnerability zone (WS-3), 
where are classified the municipalities that present more than 70% of workers at the services 
sector, presenting for this sector another 3 points of vulnerability. The total amount of work 
labor vulnerability points attributed to Badalona will be therefore 8 points; 3 points from 
agriculture labor vulnerability; 1 point from industrial labor vulnerability; 1 point from 
construction labor vulnerability and another 3 points from services labor vulnerability   
 
Badalona will also present forest vulnerability because the municipality has only 139 hectares of 
forests, so to be placed in (F-2) where are classified the localities with less than 1000 hectares of 
forests, and for that reason, another 2 points of forest vulnerability were added to its INDEX. 
 
Domestic gas use will be measured according to population density. With 219.547 inhabitants 
living only in 21,18 km, Badalona will present high population density equal to 10.365 
inhabitants per km2. With such population density Badalona will be placed in (G-3), where 
municipalities that present more than 10.000 inhabitants per km2 are placed. For that reason 











B – Comparison Tables 
 
The following tables will compare the points matching the municipalities chosen to illustrate 
examples proposed for the INDEX attribution: 
 
BADALONA (INDEX table) 
IND AGR PAST MOB FR DG LAB = (L.S.)+(L.I.)+(L.C.)+(L.A.) TOT 
21 6 3 0 2 6 8       =    (3)  +  (1)  +  (1)  +  (3) 46 p. 
DI6 A3 P3 - F2 G3 WS3- WI1-WC1-WA3 zones 
*(1)         TABLE 12 
 
BARCELONA (INDEX table) 
IND AGR PAST MOB FR DG LAB = (L.S.)+(L.I.)+(L.C.)+(L.A.) TOT 
21 6 3 0 2 6 6       =    (3)  +  (0)  +  (0)  +  (3) 44 p. 
DI6 A3 P3 - F2 G3 WS3- WA3 zones 
*(1)         TABLE 13 
 
CASTELLDEFELS (INDEX) 
IND AGR PAST MOB FR DG LAB = (L.S.)+(L.I.)+(L.C.)+(L.A.) TOT 
10 6 3 0 2 3 6      =    (3)  +  (0)  +  (0)  +  (3) 30 p. 
DI4 A3 P3 - F2 G2 WS3- WA3 zones 
*(1)         TABLE 14 
 
TARRAGONA (INDEX) 
IND AGR PAST MOB FR DG LAB = (L.S.)+(L.I.)+(L.C.)+(L.A.) TOT 
6 6 3 0 2 3 7      =    (3)  +  (1)  +  (0)  +  (3) 27 p. 
DI3 A3 P3 - F2 G2 WS3- WI1- WA3 zones 
*(1)         TABLE 15 
 
ABELLA DE LA CONCA (INDEX) 
IND AGR PAST MOB FR DG LAB = (L.S.)+(L.I.)+(L.C.)+(L.A.) TOT 
0 1 0 12 0 0 2      =    (2)  +  (0)  +  (0)  +  (0) 15 p. 
- A1 - M6 - - WS2 zones 
*(1)         TABLE 16 
 
CAPOLAT (INDEX) 
IND AGR PAST MOB FR DG LAB = (L.S.)+(L.I.)+(L.C.)+(L.A.) TOT 
0 0 0 2 0 0 6       =    (3)  +  (0)  +  (0)  +  (3) 8 p. 
- - - M2 - - WS3- WA3 zones 
*(1)         TABLE 17 
 
 
Note: *(1): IND – Industrial Vulnerability INDEX 
  AGR– Agriculture Vulnerability INDEX 
PAST– Pasture Vulnerability INDEX 
  MOB – Mobility Vulnerability INDEX 
FR– Forest Vulnerability INDEX 
DG – Domestic Gas Use Vulnerability INDEX 
LAB– Labor Distribution Vulnerability INDEX 
  TOT– Total amount of Points matching the municipality 







C– Barcelona as a study case 
 
Barcelona will present high INDEX of oil derived fuels dependence, matching its industrial 
profile. It is interesting to notice that the levels of Industrial Density seem to affect directly the 
INDEX. That is the case of Barcelona, that presents 11.140 industries spread along 101,35 km2, 
reaching the high industrial density of 109 industries per km2. From this amount, 3291 
industries are from the ‘Transformation of Metals’ sector; 1808 from the ‘Textile and 
Dressmaking’ sector; 4076 industries are from the ‘Edition and Furniture’ sector; 1134 
industries are from the ‘NCAA Industries (Production and processing of non-ferrous 
metals)’sector; 445 industries are from the ‘Chemical and Metal’ sector; 344 industries from the 
‘Alimentary Products’ sector; and 32 industries from the ‘Water and Energy’ sector. The 
Industrial Density indicator will therefore place Barcelona in the most vulnerable industrial 
zone, (DI-6), where the amount of points of vulnerability attributed to the municipality is 21 
points. 
 
Barcelona has only 18 hectares of planted area, to distribute among its 1.621.537 inhabitants, its 
planted area per person will be very low, placing the city in the most vulnerable zone for 
agriculture (A-3), and another 6 points are added to the INDEX. Barcelona also presents 86 
hectares of pastures, but since the population is too large, the amount of pasture area per person 
is as well very low, being classified at zone (P-3), adding another 3 points.  
 
Mobility system in Barcelona is collective and helps to low its number of vehicles per person to 
0,58 Vehicles per person. Because the city is beyond the threshold values established for 
mobility vulnerability, no points will be added from mobility. Instead Barcelona has 599 
hectares of forests, less than 1000 established as threshold value for amount of forests, being 
placed in zone (F-2), and adding another 2 points to its INDEX. 
 
With almost 16000 inhabitants per km2, Barcelona will be classified in an area of intense gas 
use, the (G-3), where the municipalities with more than 10000 inhabitants per km2 come 
penalized with 6 points. 
 
Barcelona presents 85,65% of its working population occupied at the services sector; 4,84% on 
construction; 9,47% on industries and 0,03% on agriculture. So the zones of work vulnerability 
will be zone (WS-3), where another 3 points are added because the city presents more than 70% 
of the population working on services; and another 3 points because it is in zone (WA-3) where 
are placed the municipalities with less than 1% of working population occupied with 
agriculture. 
 
The total amount of points attributed to The INDEX for Barcelona will be 44 points, from 
which 21 are from industrial vulnerability; 6 points from agriculture vulnerability; 3 points from 
pasture vulnerability; 2 points from forest vulnerability; and 6 points from domestic gas use 
vulnerability; 3 points from labor vulnerability at the services sector; and another 3 points from 
agriculture labor vulnerability. The main arguments that justify the INDEX are: the high 
industrial energy use from industries; low production of food (need to import resources); high 
gas use; misbalanced labor distribution.  
 
D– Castelldefels as a study case 
 
Castelldefels is a municipality that has 62079 inhabitants spread along 12,87 km2. It presents 
therefore a high population density equal to 4823,98 inhabitants per km2. This factor will place 
the locality in zone (G-2) where 3 points are attributed to municipalities presenting more than 
1000 inhabitants per km2. 
 
The total industrial density presented by Castelldefels is 11,81 industries per km2. The total 




edition and furniture industries; 13 are alimentary products industries; 5 are chemical and metal 
industries; 4 are NCAA industries; 3 are energy and water industries. With such industrial 
density Castelldefels will be placed in zone (DI-4) where 10 points are attributed to 
municipalities with more than 10 industries per km2. 
 
Castelldefels has 37745 vehicles, from which 26639 are private vehicles; 5081 are motorbikes; 
4866 are trucks or vans; 954 are buses and 205 are tractors. The total number of vehicles is 
divided by its population size will provide the number of vehicles per person, and will be equal 
to 0,6 V/P. With low amount of vehicles per person the village will not be placed in any 
mobility vulnerability zone. 
 
The total number of workers in Castelldefels equal to 9288, from which 7636 are on services; 
921 are on construction; 731 on industries, and 0 workers on agriculture. Translating in 
percentages, the municipality presents 82,21% of workers on services; 9,91% on construction; 
7,87% on industries and 0% on agriculture. With such labor distribution it will be placed on 
zones (WS-3) and (WA-3), where are the municipalities with less than 1% of workers on 
agriculture, and more than 70% of workers occupied in the services sector will be placed. 
Another 6 points will be added to its INDEX, 3 points for each labor vulnerability zone. 
 
With planted 24 hectares and 62079 inhabitants, the planted area per person will be 
0,000386598 hectares per person, qualifying the municipality to be in zone  (A-3), with less 
than 0,1 planted hectares per person, and 6 points will be added to the INDEX. Castelldefels 
doesn’t present pasture area, so it will also be placed in zone (P-3) where are placed 
municipalities with less than 0,1 hectares of pasture per person. Another 3 points are added for 
not having enough pasture area for its population size. 
 
Finally Castelldefels will only present 106 hectares of forests, less than 1000 hectares of forests, 
to be placed then in zone (F-2). Another 2 points are added to the final INDEX for presenting 
forest vulnerability. 
 
The total amount of points matching the municipality of Castelldefels is 30 points: 10 points 
from industrial vulnerability; 3 points from domestic gas use vulnerability; 6 points from labor 
distribution vulnerability; 0 points from mobility; 6 points from agriculture vulnerability; 3 
points from pasture vulnerability and 2 points from forest vulnerability. The INDEX presented 
by Castelldefels will be lower than Badalona and Barcelona mainly because Castelldefels 
presents lower industrial density and lower population density than the other two industrial 
municipalities. 
 
E– Tarragona as a study case 
 
Tarragona has 14322,79 inhabitants spread along 65,21 km2 presenting 2151,86 inhabitants per 
km2. It will be placed in zone (G-2), that represents municipalities with more than 1000 
inhabitants per km2, and so 3 points are added for domestic gas use vulnerability. 
 
The city presents 432 industries, from which 155 industries are from the transformation of 
metals sector; 119 industries from the edition and furniture sector; 45 industries form the 
chemical and metal sector; 37 industries form the alimentary products sector; 31 industries from 
the NCAA sector; 29 industries from the textile and confection sector; 16 industries form the 
water and energy sector. Total industrial density will be 6,62 industries per km2 placing 
Tarragona in zone (DI-3), with more than 5 industries per km2, and 6 points are added for 
presenting industrial vulnerability. 
 
Tarragona also presents 88646 vehicles, form which 63253 are private vehicles; 10339 are 
motorbikes; 12062 are trucks and vans; 467 are tractors; 2525 buses. It presents 0,66 vehicles 





Tarragona also presents 447 planted hectares that divided by its population adding to a total of 
0,0032 planted hectares per person, placing the city in zone (A-3) where 6 points are added. It 
presents 0,0023 hectares of pastures per person, placing Tarragona in zone (P-3), where another 
3 points are added. The forest area is equal to 332 hectares of forests, so the municipality shall 
be placed in zone (F-2), adding another 2 points. 
 
From the 69462 workers that Tarragona presents, 81,52% are on services, 11% are on 
industries, 7,41% are on industries and 0,056% on agriculture. The municipality will be placed 
then on zones (WS-3), for presenting more than 70% of workers on services sector; (WI-1) for 
presenting more than 10% of workers on industries; (WA-3) for presenting less than 1% of its 
workers on agriculture. The amount of points will add to 7 points: 3 from services labor 
vulnerability; 1 from labor industrial vulnerability and 3 from agriculture labor vulnerability. 
 
The total amount of points that the INDEX attributes to Tarragona will be 27 points: 6 from 
industrial vulnerability; 6 points from agriculture vulnerability; 3 points from pasture 
vulnerability; 0 points from mobility; 2 points from forest vulnerability; 3 points from domestic 
gas use vulnerability; and 7 points from labor vulnerability. 
 
F– Abella de la Conca as a study case 
 
Abella de la Conca has 183,15 inhabitants spread along 78,29 km2, presenting a population 
density equal to 2,34 inhabitants per km2. With that population density it will not be placed 
inside any domestic gas vulnerability zones. The municipality also does not present industries 
inside its territory, therefore it doesn’t present industrial vulnerability.  
 
From the 391 vehicles Abella de la Conca presents, 106 are private cars; 113 are trucks and 
vans; 89 are buses; 72 are tractors; 11 are motorbikes. The number of vehicles per person will 
be equal to 2,13 V/P, so the municipality will be placed in zone (M-6) where are placed the 
municipalities with more than 2 vehicles per person and where the number of points attributed 
to mobility vulnerability is equal to 12 points. 
 
 Abella de la Conca also has 498 planted hectares, that divided by its population will give us the 
number of 2,71 planted hectares per person. The municipality will be classified in zone (A-1), 
where are placed the municipalities with less than 5 planted hectares per person, and only 1 
point will be attributed for presenting low agriculture vulnerability. It also presents 1401 
hectares of pastures, which will be divided by its population providing the number of 7,64 
hectares of pastures per person, enough area not to place it inside pasture vulnerability zones, 
and no points will be added. 
 
The municipality presents though only 16 workers according to social security numbers, from 
which 11 are on services and 5 on agriculture. Its labor distribution is stated as follow: 68,75% 
of workers on services; 0% on industries; 0% on construction; 31,25% of workers on 
agriculture. It will be classified only in zone (WS-2) where are placed the municipalities with 
more than 50% of its workers occupied at the services sector. 
 
Abella de la Conca presents 2767 hectares of forests, and is above the threshold value for forest 
vulnerability of 2000 hectares of forests, so in does not present forest vulnerability at all. 
 
The total amount of points that the INDEX attributes to Abella de la Conca is equal to 15 








G– Capolat as a study case 
 
Capolat has only 77,13 inhabitants spread along 34,13 km2, presenting population density equal 
to 2,26 inhabitants per km2. It is far less than 500 inhabitants per km2, so the municipality is out 
of domestic gas use vulnerability zones. Capolat also doesn’t present any industries inside its 
territory, therefore it does not present industrial vulnerability.  
 
Capolat only has 75 vehicles, from which 35 are private vehicles; 31 are trucks and vans; 7 are 
motorbikes; 0 tractors; and 2 buses. The total amount of vehicles per person is 0,97 V/P. The 
municipality will be then placed in zone (M-2) where are placed the municipalities with more 
than 0,8 vehicles per person, and the amount of points that the INDEX will attribute is 2 points 
from mobility vulnerability. 
 
Capolat presents 5,83 planted hectares per person and 6,5 hectares of pastures per person. Those 
values will prevent the municipality from being classified inside agriculture or pasture 
vulnerability zones. There are 2104 hectares of forests in Capolat, so it will not be classified 
inside any forest vulnerability zones as well. 
 
Since Capolat only presents 4 workers, and they are all occupied working at the services sector, 
the labor distribution follows: 100% of workers on services; 0% on agriculture; 0% on 
industries and 0% on construction. This configuration will place the municipality in zones (WS-
3) and (WA-3), so 6 points will be added from labor distribution. So, according to our INDEX, 
Capolat accumulates 8 points : 2 points from mobility and 6 from labor distribution. 
 
5.5 – Proposed INDEX conclusions 
 
The Oil derived Fuels Dependence INDEX is composed by different fractions. The industrial 
density plays a main role because its influence on the final values is considerable. Industrial 
concentration indeed generates a lot of impacts over the territory, it influences labor distribution 
and energy consume directly. Industries use oil not only as a fuel but also as a main material 
resource, and it has been proved through this work that in Catalonia the main industrial parks 
are located at the same municipalities, the same ones that hold high population density, that hold 
almost no agriculture production or pastures and forests. Industries are proved to consume about 
5000 ktep of energy every year in Catalonia, from which main part comes from natural gas, a 
direct oil derived fuel. Indeed non industrial municipalities do not present industrial 
vulnerability, and this is a way to sort differences on oil derived fuels use at different localities.  
 
The second fraction that acts increasing fossil derived fuels vulnerability comes from mobility, 
and indicates the number of vehicles per person. The mobility system is also to blame for the 
excess of oil derived fuels it uses. Indeed it seems that the number of private vehicles is too high 
in Catalonia when we detect a lot of municipalities presenting more than one vehicle per person. 
This indicator seems to act as an opposite in relation to high population density areas. In fact 
high population density areas usually have more efficient public transport system, instead 
municipalities with less population density are usually isolated from bigger city centers. Those 
municipalities show higher vulnerability about their mobility system. As a matter of fact it 
would be easier to change metro and train systems to work with biodiesel or electricity than to 
change the private car system to another sort of fuel. The mobility indicator can be used in order 
to indicate where public mobility systems should be improved. 
 
The third fraction of the INDEX that presents considerable weight is the social labor 
distribution indicator. This fraction indeed will present different variation according to each 
municipality. We can read through social labor distribution that the services sector seems to 
overcome the other sectors, and that most municipalities do present very low number of workers 
on agriculture. It seems odd that some municipalities will present 100% of their active 




distribution seems very vulnerable because it is concentrated on activities that demand oil to be 
performed, instead it doesn’t present much population occupied with resilient activities such as 
agriculture. This fraction of the INDEX indeed seems to differ municipalities with similar 
profiles. This is the case of Badalona and Barcelona, that present almost the same profile but 
their labor distribution are slightly different.   
 
The forth fraction of the INDEX is domestic gas use, that will vary with population density. 
Domestic gas is indeed an oil derived fuel, and it is necessary for everybody who inhabits the 
territory. We consider that domestic gas use will be almost the same for every person, being 
almost impossible to detect variations on gas use from person to person, we assume that areas 
with higher population density will consume more gas than municipalities with low population 
density. It seems an obvious step if we detect municipalities with more than 20000 inhabitants 
per km2, when other municipalities present low numbers like 2 inhabitants per km2 or 50 
inhabitants per km2. Gas use vulnerability map will show that the use of gas in metropolitan 
areas will be a lot higher than in agrarian municipalities because inside the metropolitan areas 
there are a lot more residences to use domestic gas. These are the cases of Barcelona and 
Badalona. 
 
The fifth fraction of the INDEX comes from agriculture and points out the planted area per 
person in a locality. This agriculture indicator acts over Oil derived Fuels INDEX because we 
assume that municipalities with food production are closer to food sufficiency sceneries, where 
they have indeed the land resources to fulfill their feeding needs without depending on fossil 
fuels international or national trade systems. Indeed, as we analyze the calculated footprint for 
Catalonia we will notice that many municipalities do not have the ability to produce their food, 
so to be considered more dependent on oil derived fuels. The municipalities that hold planted 
area are usually located at river Ebro basin and hold less population density than metropolitan 
and industrial areas, facilitating their calculus base. So for fewer inhabitants, a large amount of 
cultivated land was attributed. Those municipalities are the ones closer to sustainability because 
they hold the numbers through which we can indeed introduce non carbon society programs, 
where the resilient models of society could be tried. 
 
The sixth fraction of the oil derived fuels dependence INDEX follows the same logic and is 
represented by the pasture area in a given municipality. As a matter of fact the pastures are a 
traditional activity in northern Catalan municipalities, and they represent an ancient activity that 
should be preserved and promoted. Pasture areas will provide a lot of feeding products, they 
work in the same sense of plantations, for the food sovereignty at a locality. If planted area and 
pastures did not exist in Catalonia, Catalan society would have to import all of the food is 
consumes. This fraction acts with less intensity than planted area because we admit that pasture 
is an activity that can be promoted only in certain areas where the conditions are good for such 
activity. 
 
The seventh fraction that acts over the proposed INDEX will be the forest area a municipality 
presents. We assume that forests will help fix the excess of carbon on the atmosphere derived 
from combustion. As more forests an area presents, more is its capability to purify the air, and 
therefore, more sustainable. The forest indicator is the one that acts with less influence on the 
final values of the INDEX. 
 
We can classify the municipalities in different profiles: (A) the municipalities that hold 
industrial parks, high population density, almost no agriculture production or pasture areas, 
public transport systems and low amount of vehicles per person, high domestic gas use; (B) the 
municipalities that are agrarian and hold planted area or pastures, low industrial density, high 
amount of vehicles per person. Most municipalities, either agrarian or metropolitan, hold high 
number of people working at the services sector, and that seems to be a problem when we 
consider that, in a transition process, production of food should be local and familiar agriculture 





The mobility system proves to be very fragile because today mobility depends mainly on fossil 
fuels to function. The analysis induces to conceive a new mobility system especially for zones 
that are isolated where people have no other options than to use cars. 
 
There are many options for mobility, the regional train system that connects Barcelona with the 
municipalities at its surroundings cold be improved, so that many municipalities are able to 
decrease their number of vehicles per person. The profile of those municipalities is shown at the 
mobility vulnerability map. 
 
The proposed INDEX meets the objectives proposed at the beginning of this research, and so 
the vulnerability maps. Indeed the results translate many aspects of territorial planning that are 
relevant to energy use and oil derived fuels consumption. The maps do translate real aspects 
about the territory that are relevant for sustainability, and the projections made indeed 
demonstrate, for it takes into account many different aspects, the vulnerability of the Catalan 
territory, specially about its limited energy production capacity if compared with its actual 
energy demand.  
 
Through the INDEX high industrial density areas or areas with many vehicles per person come 
penalized for presenting features that demand high oil use demand. Instead areas with less 
industries and more agriculture production will present low INDEX value for oil derived fuels 
use. This means that the INDEX translates aspects of the reality when we verify its application 
through study cases. 
 
The social fragment of the INDEX, the one that deals with social labor distribution acts in a 
form to differ municipalities one from another. Since the services sector is growing so much, 
most municipalities will present high social labor vulnerability, instead only a few 
municipalities will present high amounts of workers on agriculture, so most municipalities will 
present high agriculture vulnerability as well, indicating that the distribution is unequal. 
Catalonia presents most workers on services, industries, followed by construction and less 
workers on agriculture. That information is clear when analyzing a municipality’s profile. Since 
municipalities can either present population in either sector, the total amount of points possible 
is only eight points. The contribution is considerable but less acting than other direct influence 
indicators, such as the industrial indicator or the mobility indicator. 
 
The influence of the industrial density is direct and it will be the most acting indicator, followed 
by the mobility indicator. The INDEX assumes that industrial agglomeration will generate 
direct and indirect fossil fuel consumption. Direct fossil fuel consumption can be proved as 
looking at the total amounts of energy consumed by the industrial sector that float around 5000 
Ktep every year; and indirect fossil fuel consume because they use oil as a material itself, they 
promote the distribution and the services sector. Therefore industrial concentration is to 
influence directly the proposed INDEX for oil derived fuels use. 
 
Thinking about a low energy availability future, it seems that many aspects about territorial 
conformation could start changing to adopt the territory to a new economical, social and 













CHAPTER 06 – Conclusions: Transition Strategies 
 
As transition strategies we propose that hyper industrial areas could decrease their energy 
dependence decreasing the number of industries that are settled, decreasing industrial densities 
that may be too high. Decreasing industrial activity is a consequence of low energy availability, 
if we deal with large energy amounts, it would be difficult to keep actual production with lack 
of oil derived fuels or nuclear energy. Industrial sector in Catalonia operates mostly with natural 
gas and electric energy. We propose that industrial activity should change in order to adopt to 
low energy future sceneries. Decreasing industrial activity and changing its production purposes 
may be an answer to a sector that is responsible for consuming about 5000 ktep annually.  
 
A – Prospective Map for Decreasing Hyper Industrial Areas  




Scale:  0 -3 grades of Industrial Density 
 
0 Municipalities with less than 10 industries per km2 
1 Municipalities presenting between 10 and 30 industries per km2 
2 Municipalities presenting between 30 and 80 industries per km2 
3 Municipalities presenting more than 80 industries per km2 
 
Hyper industrial areas are areas that agglomerate many industrial sectors at high densities, 
generating high energy demand. The continuation of this system depends directly on the 
availability of energy, therefore considering possible low energy sceneries all industrial sectors 
might change in order to adopt. Energy use and energy production are key aspects for the future 
of the industrial sectors. 
 
The footprint of an area, either country, region or municipality can be estimated taking into 
account the consuming habits of a society. It is stated by the number of hectares needed to 
support a given population. The Catalan footprint was estimated in 3,6 hectares per person, 
when the world footprint was estimated in 2,36 hectares per person. Based on those values we 






B - Municipalities below and above the estimated footprints for Catalonia and the world 
              -  Map 25 -  
 
 
Scale: 0 – 3 zones of vulnerability towards Catalan and World footprints 
0 Municipalities above Catalan and world footprints 
1 Municipalities above world footprint and bellow Catalan footprint 
2 Municipalities bellow world and Catalan footprints 
 
This map indicates how vulnerable a territory can be about its food production relating to its 
food consumption. As a matter of fact, it is possible that Catalonia lows its footprint by only 
changing the consuming habits of its population. Lowing the footprint is a first step towards 
food sufficiency. As a second aspect, we identify food production as a feature that could 
improve, mainly because some parts of the Catalan territory seem to be unproductive or to 
present irrelevant production. 
 
Increasing the food production is possible if we take in consideration that many municipalities 
don’t present planted area or pasture area, and low amount of forests, instead high population 
density. Municipalities that are semi urban and are not productive in terms of food production 
could sort forms of production that suit their territory, decreasing the misbalance between its 
food production and consumption. Municipal orchards use could take place on the cities 
suburban areas; many aspects concerning food production could be studied to improve non 
productive municipalities to change their profile in order to present a contribution to general 
regional ecological aspects. The reconstruction of a depredated territory after long term of 














C – Prospective Map for Increasing Food Production  





Scale: 0 – 4 zones of very low agriculture production 
 
0 Municipalities with more than 0,1 planted hectares per person   
1 Municipalities that present between 0,1 and 0,01 planted hectares per person 
2 Municipalities that present between 0,01 and 0 planted hectares per person 
3 Municipalities that present 0 planted hectares per person 
 
It is interesting to notice that less productive municipalities will be also the most industrialized 
ones, where the population density is also high. It seems clear that those municipalities present 
an industrial profile, and for that reason their economic system isn’t based on agriculture or 
pasture. Improving food sufficiency could be an interesting aspect to be explored when dealing 
with territorial planning.  
 
Therefore another projection will be presented, with the objective to sort what are the 
municipalities that present better conditions to go through a transition process towards 
sustainability. 
 
With the database and methodology used it was also possible do derive a second INDEX from 
the SIG study case, consisting in a new projection that sorts to indicate which are the 
municipalities that aggregate better conditions to go through a transition process towards 
sustainability. The presented Map can be also used to indicate where low carbon society 
programs could be applied with more chances to succeed. It could also be used to differ more 
sustainable from less sustainable municipalities according to the aspects taken into 










D – Prospective Map for the Transition Movement towards Sustainability in Catalonia 
    
 -  Map 27 -  
          
 
 
Scale: 0 – 11 points: represent twelve favorable characteristics for transition 
 
Twelve Characteristics for transition were chosen and for each positive characteristic the 
analyzed municipalities will aggregate 1 point, adding up from 0 to 11 points representing 
positive aspects that would facilitate their transition.  
 
Table: Twelve favorable characteristics for a transition movement 
 
CT points description 
1 1 Municipalities with more than 5 planted hectares per person 
2 1 Municipalities with more than 1 planted hectare per person 
3 1 Municipalities with more than 10% of its workers on agriculture 
4 1 Municipalities with more than 15% of its workers on agriculture and more 
than 1 planted hectare per person 
5 1 Municipalities with more than 15% of its workers on pastures 
6 1 Municipalities with less than 0,7 vehicles per person 
7 1 Municipalities with less than 0,01 industries per km2 
8 1 Municipalities with less than 0,1 industries per km2 
9 1 Municipalities with more than 3000 hectares of forests 
10 1 Municipalities with more than 1000 hectares of forests 
11 1 Municipalities with less than 100 inhabitants per km2 
12 1 Municipalities with less than 50 inhabitants per km2 












For transition strategies we understand every action taken towards a sustainable future in order 
to prepare the territory to supporting itself, or to get closer to self support sceneries. All 
transition strategies will implicate in difficulties to be implemented. The first transition strategy 
presented points out to decrease the grades of industrialization. Many groups inside sustainable 
development will attach to the idea of economical shrinkage as the term states in French ‘la 
Décroissance’ meaning to hold the economical and industrial growth in order not to increase 
vulnerability above today’s levels. This strategy, in spite of its proved necessity, is very difficult 
to implement. The first reason is because today’s industrial production is driven by market 
demand forces, and as we see, demand for industrial goods is always increasing. To hold 
industrial growth, it would be necessary that the central state makes an intervention on the 
economy, aiming to regulate industrial activity. If legislation is not applied to hold fossil fuels 
use, its use can only be held down as a consequence of the same economic system that regulates 
it. It means that, inside a self regulated market only an economical variable can interfere.  
Imagining that fossil fuel prices start raising a lot due to its high demand and low offer at the 
international market, then it would become more expensive for the population to use private car 
mobility system, forcing the prices of the cars down, forcing people to use the public transport 
system. Following the possible scenery where the oil fuel prices strike, we can also imagine that 
imported food would become more expensive, forcing consumers to buy local products that 
would probably be cheaper because they do not use high amount of fuels to be transported. And 
so on, as fuel prices rise, many industries wouldn’t be able to keep their production rates, the 
products would become more expensive, many industrial goods would become obsolete because 
the markets will no longer present demand for them. The tourism sector would be seriously 
affected, and not only tourism, but each and every sector of the economy. Labor wages would 
seriously change, because without fossil energy many activities can’t be performed, companies 
would crash, stock market would be affected, the prices of natural goods would rise, and access 
to imported goods would become more difficult. 
It has been proved at the diagnostic session for this research that Catalonia consumes a lot more 
energy than it can possibly produce, that the high rates of emissions of CO2 are far from the 
1990 levels stated as parameters at the Kyoto conference. Indeed the emission rates are very 
high not only in Catalonia but in Spain as a whole. When many researches point out to lowing 
emission rates because it could be affecting the planet’s climate, what we see in Catalonia is 
nothing but some energetic efficiency measures that are proved only to hold the region’s growth 
at little lower rates, still growing, the fact is that emission rates are not lowing in Europe at all, 
and are not lowing anywhere. The capitalist form of production will show its limits through 
ecological breakdown, if preventive policies do not take place through governmental or civil 
action. 
Catalonia presents low agriculture production compared with its population size, presents few 
forests, limited resources. The reality is that such territory could never hold such population 
only with its own natural resources. Catalonia is indeed an example of European territorial 
conformation, where long term industrial revolution defined its role inside world economic 
system as an industrialized area that receives its resources from outside, yet modifying those 
resources through industrial revolution post modern parks that work with imported oil or 
imported uranium. All efforts to draw it back to its natural previous state should start with the 
reversion of the process that drove it into its actual state: Industrial revolution. 
It may sound a little odd to imagine that Industrial Revolution could me unmade, or reversed 
towards regional sustainability. First let’s remember that industrial revolution started with the 




planted area by large companies, with the population migrating from the fields to the biggest 
cities in order to work in industries. The proposition is then to reverse the procedure. We 
propose that the biggest city of each municipality starts to work as a metropolis for its own 
territory, when Catalonia could present, instead of one big center, that is Barcelona today, many 
small centers. We propose that each municipality works for alimentary sufficiency, that each 
municipality diversifies its agriculture production, using a local currency as a base for buying 
and selling local products. We propose that private mobility system is shut down, and to replace 
it, a new regional train system is constructed above the same roads that now are used for private 
car mobility, and that this new regional train system could work using biofuels, eolic electricity, 
vapor, or any other kind of green energy. We propose that all industrial sectors are reviewed, 
and shut down as we substitute them by a new kind of industry, that could even be named 
‘green industry’. This new kind of industry would only produce goods that are necessary for 
conforming a post carbon era, and this new green industry could be better distributed over the 
territory, and that it should, at its most, fit its energy demand inside the energy production 
capability of the region where it is implemented. Finally we propose a new partition of the land 
in small properties, where families could start to practice familiar agriculture, first with 
government aid, so it becomes possible to introduce local products into the market, then to 
support itself inside localities. 
Working with a low energy scenery, it would not only be licit to imagine such new 
conformation to the territory, but also necessary. It is indeed necessary to reshape landscape 
according to our need to adapt to a new energetic system. And the new form of organization 
can’t be concentrated only in the megalopolis. At this new form of organization population 
density is equalized through the growth of municipality centers and development of small 
villages. Where a substantial part of the population is actually occupied with agriculture 
production, where the pastures are seen as a priority to tourism in northern Catalan 
municipalities, where all sorts of civil organization towards self support are welcome, where 
ecovillages, transition towns are not only civil organizations but also supported by local 
governments. Where the citizens have a deeper understanding of the natural environment 
around them and work for maintaining their control over the territory. 
As arguments for proposing such radical change in territorial planning we can mention some 
absurd numbers that are presented in this research. First we can comment on the industrial 
densities. It is odd that some municipalities present more than 100 industries per km2 when 
other municipalities present no industries at all, that some municipalities do not present any 
form of food production or pasture areas, that some municipalities present population density 
above 10000 inhabitants per km2, when others present 2 inhabitants per km2. It seems odd that 
Catalonia’s largest perspective for green energy production arrives to 3000 ktep, when its final 
energy demand overcomes 15000 ktep; that some municipalities present more vehicles than 
people living in their territory. 
If energy production depends on nuclear power or fossil derived fuels, and if those fountains are 
known to present shortage, then as fast as we move towards green energy the best it is. The 
countries able to adapt first will be the ones suffering less latter. 
The second transition strategy presented is to increase food production in non productive 
municipalities that are today the most industrialized ones. This step was suggested because of 
many different reasons. The first reason is that Catalan territory seems to be saturated; it means 
that water resources are already under pressure in order to keep low Ebro municipalities 
productive. Indeed there are river branches that risk not presenting the minimum water levels. 
The climate changes are already affecting Catalan environment. According to models developed 
by Josep Peñuelas, Iolanda Filella, Marc Estiarte, Romà Ogaya, Joan Llusià, Jordi Sardans, 
Alistair Jump, Martín Garbulsky, Marta Coll, Maria Díaz de Quijano, Roger Seco, Josep 




Francisco Lloret, Jaume Terradas in a book named ‘water and climate change: previewed 
diagnostic for Catalonia’, the temperatures are expected to rise this century. Differences on rain 
volumes at Pyrenean area were already detected. Many biological changes are expected to 
happen, and, among them, it is stated the risk for underground water recharge volumes, 
responsible for keeping water cycles regular. The blossoming period for many plant species 
already changed, being advanced because spring is coming earlier every year, bird migration 
has already been altered, when birds that used to migrate from and to north Africa every season 
are either staying here for all winter, because the winters are slightly changing, or they don’t 
arrive in Catalonia from Africa at all, because they don’t find food at the desert before 
migrating. 
So it seems difficult to increase pressure in a system that is already under pressure. Instead, far 
from Ebro banks, the regions that were marked to increase food production are today 
unproductive. Those are the areas that in the future will need to increase production in order to 
contribute to a new regional trade system, where every municipality and locality should 
contribute to the general system with its own products. 
The third transition strategy presented is actually a prospective map for the transition 
movement. Imagining that a post-carbon era is arriving, all programs willing to try 
implementing low carbon society programs, such as the model proposed by the transition 
movement, are models that hold the key for the future. Trying those programs earlier is an 
opportunity to avoid mistakes in the future. Transition towns already exist in England, 
Australia; United States; Italy; New Zeeland. If those countries are already trying to implement 
such new organization form, then Catalonia seems also able to try them.   
As final conclusions we will refer to the objectives stated at the beginning of the thesis. The 
objective of generating oil use vulnerability maps was met, also the objective of proposing oil 
derived fuels dependence Index for Catalan Municipalities. The values for each municipality 
can be seen in the table in annex. Searching for conditions for sustainability was also an 
objective mentioned at the beginning, and it seems that only a few municipalities present 
conditions to build food sufficiency. The results for that objective were met even though the 
perspectives for building sustainability in Catalonia depend on a few aspects: lowing energy 
demand, improving on food production, changing the kind and proportions of the industrial park 
to meet actual energy production capability, generating a post carbon industry that is more 
sustainable and could operate to substitute actual industry.  
Another objective that we can mention was the one of proposing a study that reaches local scale. 
This study, for it large database donated by the IDESCAT can be actualized with the new 
updates made by the statistics department.  
The continuation of this study could help generate more accurate database, as to promote 
sustainability in all Catalan municipalities, when other characteristics could be added to each 
municipality in order to classify its wind potential, its solar potential, its ocean energy potential. 
A new study taking into account more accurate database could provide the possibilities of a 
more complete SIG study for Catalonia. For the continuation of this study more maps could be 
generated in order to direct the efforts towards sustainability, and local projects could be 
inserted inside a main plan that places local actions in a larger context. 
The building of sustainability in a territory depends on how fast we can construct new social, 
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ANEX 01 – INDEX TABLE FOR CATALAN MUNICIPALITIES 
 
INDEX: Oil derived fuels dependence INDEX for Catalan Municipalities 
DATABASE: Donated by the IDESCAT ths Statistic Institute of Catalonia. 
 
Municipality INDEX Ind/Km2 Veh/Per Inh/Km2 Plt/p Pst/p Fr/p P/AGR  P/IND P/CST P/SV 
     (hec) (hec) (hec) (%) (%) (%) (%) 
Abrera 22 4,46 0,80 577,78 0,03 0,00 0,02 0,02 47,86 7,11 45,01 
Aguilar de Segarra 22 0,05 116,77 5,93 4,23 0,02 6,24 11,76 17,65 23,53 47,06 
Alella 23 3,97 0,81 980,90 0,01 0,00 0,01 0,00 6,39 7,28 86,33 
Alpens 15 0,58 0,86 22,54 0,18 0,41 2,49 18,52 22,22 22,22 37,04 
Ametlla del Vallès,  26 5,62 0,83 558,22 0,05 0,00 0,01 1,30 37,98 9,66 51,06 
Arenys de Mar 30 13,93 0,64 2166,96 0,00 0,00 0,00 0,00 23,40 8,44 68,15 
Arenys de Munt 22 4,13 0,74 384,69 0,02 0,00 0,07 0,00 17,79 4,64 77,57 
Argençola 11 0,11 0,91 5,10 6,33 0,00 5,79 11,11 0,00 0,00 88,89 
Argentona 24 6,30 0,79 457,99 0,01 0,00 0,12 0,28 49,72 12,27 37,73 
Artés 18 4,25 0,73 304,03 0,17 0,00 0,04 1,99 55,27 4,92 37,82 
Avià 19 1,40 0,97 81,01 0,43 0,09 0,42 3,29 45,21 17,81 33,70 
Avinyó 14 0,63 0,76 36,20 0,55 0,03 0,76 2,24 73,53 2,94 21,29 
Avinyonet del Penedè 16 0,69 0,86 58,02 0,65 0,00 0,62 2,27 45,08 10,98 41,67 
Aiguafreda 22 3,42 0,75 311,90 0,00 0,00 0,20 0,00 37,83 8,99 53,18 
Badalona 46 94,62 0,54 10365,77 0,00 0,00 0,00 0,00 16,11 10,85 73,03 
Bagà 17 0,35 0,70 54,76 0,05 0,42 1,17 0,00 7,04 29,63 63,33 
Balenyà 20 4,20 0,86 215,49 0,19 0,00 0,08 0,13 46,04 11,95 41,88 
Balsareny 18 1,44 0,76 95,15 0,17 0,01 0,17 0,40 71,87 6,27 21,47 
Barcelona 44 109,92 0,58 15999,38 0,00 0,00 0,00 0,03 9,47 4,84 85,65 
Begues 18 0,52 0,72 124,33 0,03 0,00 0,42 1,33 17,52 11,05 70,10 
Bellprat 13 0,00 1,15 2,97 12,02 0,43 10,47 0,00 0,00 0,00 100,00 
Berga 23 4,61 0,71 760,30 0,01 0,02 0,06 0,08 11,33 15,75 72,84 
Bigues i Riells 24 3,42 0,83 293,33 0,03 0,00 0,03 0,19 35,80 11,84 52,17 
Borredà 17 0,32 0,86 14,13 0,20 0,78 2,99 0,00 12,50 13,89 73,61 
Bruc, el 20 0,36 0,76 40,34 0,08 0,12 0,37 0,30 10,78 21,26 67,66 
Brull, el 11 0,00 0,90 6,14 1,11 0,53 11,20 0,00 0,00 2,50 97,50 
Cabanyes, les 37 6,96 23,89 772,17 0,05 0,00 0,00 0,00 40,19 5,61 54,21 
Cabrera d'Anoia 16 0,53 0,67 77,65 0,26 0,00 0,41 0,00 0,00 17,39 82,61 
Cabrera de Mar 31 17,15 1,08 490,87 0,04 0,00 0,00 0,12 32,22 4,96 62,70 
Cabrils 24 4,26 0,75 987,80 0,00 0,00 0,00 0,00 11,52 10,43 78,05 
Calaf 20 4,99 0,74 393,71 0,10 0,00 0,00 0,31 36,48 25,79 37,42 
Caldes d'Estrac 26 6,82 0,65 3180,68 0,00 0,00 0,00 0,00 2,50 4,38 93,13 
Caldes de Montbui 25 5,98 0,70 450,87 0,04 0,00 0,04 0,58 32,65 6,75 60,02 
Calders 15 0,45 0,91 27,17 0,81 0,00 1,71 1,06 27,66 8,51 62,77 
Calella 30 10,00 0,54 2328,38 0,00 0,00 0,00 0,00 3,15 4,16 92,69 
Calonge de Segarra 14 0,05 1,09 5,28 9,79 0,03 2,96 0,00 93,79 0,00 6,21 
Calldetenes 23 5,52 0,88 412,24 0,14 0,00 0,00 2,99 16,85 25,27 54,89 




Campins 17 0,27 0,93 53,50 0,15 0,00 0,93 0,00 0,00 5,88 94,12 
Canet de Mar 30 22,66 0,60 2436,69 0,00 0,00 0,00 0,06 23,00 8,32 68,62 
Canovelles 36 30,48 0,64 2405,86 0,01 0,00 0,00 0,10 52,07 9,94 37,89 
Cànoves i Samalús 20 0,51 0,79 93,94 0,07 0,00 0,19 1,74 5,22 33,91 59,13 
Canyelles 18 0,77 0,69 288,40 0,02 0,00 0,04 1,38 31,49 8,30 58,82 
Capellades 31 15,99 0,63 1879,25 0,00 0,00 0,01 0,00 65,21 3,59 31,19 
Capolat 8 0,00 0,97 2,26 5,83 6,56 27,28 0,00 0,00 0,00 100,00 
Cardedeu 31 14,30 0,68 1371,57 0,02 0,00 0,00 0,62 25,85 13,51 60,02 
Cardona 15 0,85 0,75 77,77 0,28 0,03 0,35 4,23 34,98 14,20 46,60 
Carme 18 0,43 0,82 71,23 0,34 0,00 0,24 0,00 62,81 14,05 23,14 
Casserres 17 0,85 0,97 53,97 0,56 0,36 0,67 0,84 36,40 12,13 50,63 
Castellar del Riu 13 0,03 0,90 4,70 0,65 2,16 7,80 0,00 0,00 0,00 100,00 
Castellar del Vallès 24 9,26 0,75 512,18 0,02 0,00 0,09 0,18 42,42 11,08 46,33 
Castellar de n'Hug 16 0,17 1,00 4,20 0,05 7,76 11,16 0,00 6,98 55,81 37,21 
Castellbell i el Vil 22 1,83 0,77 129,26 0,04 0,00 0,08 0,00 39,90 13,36 46,74 
Castellbisbal 26 6,67 0,94 385,98 0,04 0,01 0,04 0,04 58,65 5,29 36,02 
Castellcir 17 0,12 0,84 18,37 0,39 0,68 2,16 0,00 34,81 14,81 50,37 
Castelldefels 30 11,81 0,61 4823,62 0,00 0,00 0,00 0,00 7,87 9,92 82,21 
Castell de l'Areny 13 0,00 1,20 3,08 2,28 11,77 18,33 0,00 0,00 0,00 100,00 
Castellet i la Gorna 17 0,25 0,82 46,80 0,61 0,01 0,27 0,00 87,77 1,40 10,83 
Castellfollit del Bo 10 0,10 1,09 7,23 3,04 0,03 6,50 25,93 18,52 7,41 48,15 
Castellfollit de Riu 16 0,15 1,05 7,44 4,66 0,00 2,58 4,17 58,33 6,25 31,25 
Castellgalí 19 2,38 0,72 111,45 0,12 0,00 0,18 0,00 63,44 6,01 30,55 
Castellnou de Bages 18 0,14 0,85 35,01 0,73 0,01 1,58 0,00 0,00 29,63 70,37 
Castellolí 18 0,59 1,10 20,02 0,96 0,24 1,56 0,00 3,19 17,02 79,79 
Castellterçol 14 0,82 0,71 74,45 0,27 0,06 1,15 2,51 47,38 11,16 38,95 
Castellví de la Marc 18 1,13 0,97 58,49 1,10 0,00 0,18 1,75 54,20 20,63 23,43 
Castellví de Rosanes 23 2,69 0,82 104,95 0,08 0,00 0,16 0,14 42,70 4,73 52,43 
Centelles 25 7,84 0,72 474,90 0,05 0,03 0,02 0,38 52,85 5,25 41,53 
Cervelló 22 3,53 0,92 348,26 0,01 0,01 0,17 0,06 36,61 7,58 55,75 
Collbató 20 0,77 0,67 223,57 0,00 0,00 0,10 0,00 12,80 10,63 76,57 
Collsuspina 14 0,20 0,87 23,31 1,03 0,20 1,28 3,85 7,69 11,54 76,92 
Copons 19 0,38 0,94 17,04 0,92 0,00 0,45 0,00 52,63 13,16 34,21 
Corbera de Llobregat 24 2,61 0,73 751,93 0,00 0,00 0,02 0,24 11,64 14,08 74,04 
Cornellà de Llobrega 45 92,99 0,53 12377,54 0,00 0,00 0,00 0,05 18,30 13,66 67,98 
Cubelles 24 2,89 0,60 1016,38 0,02 0,00 0,00 0,00 8,81 19,96 71,23 
Dosrius 21 2,26 0,80 121,21 0,04 0,00 0,46 0,59 57,67 6,96 34,79 
Esparreguera 27 9,82 0,89 797,63 0,02 0,00 0,02 0,11 37,46 8,47 53,96 
Esplugues de Llobreg 45 100,87 0,63 10187,39 0,00 0,00 0,00 0,01 23,40 10,04 66,55 
Espunyola, l' 14 0,03 1,28 7,33 3,72 1,49 6,69 0,00 0,00 7,41 92,59 
Estany, l' 21 1,37 0,84 38,05 0,34 0,03 0,63 0,00 12,20 14,63 73,17 
Fígols 12 0,00 0,94 1,64 0,92 14,52 29,21 0,00 0,00 0,00 100,00 
Fogars de Montclús 13 0,08 0,83 11,71 0,17 0,62 4,83 0,00 0,00 5,13 94,87 




Folgueroles 18 1,53 0,79 210,60 0,32 0,00 0,00 6,54 34,23 16,92 42,31 
Fonollosa 14 0,15 0,95 27,08 1,34 0,00 1,03 2,92 6,25 58,33 32,50 
Font-rubí 15 0,91 0,92 39,63 1,44 0,00 0,30 2,31 44,44 25,00 28,24 
Franqueses del Vallè 31 11,05 0,72 606,04 0,08 0,00 0,01 0,07 53,91 12,27 33,75 
Gallifa 18 0,12 1,22 13,10 0,98 0,22 7,13 0,00 0,00 0,00 100,00 
Garriga, la 26 9,95 0,71 797,39 0,01 0,00 0,01 0,28 33,88 7,09 58,74 
Gavà 27 8,78 0,62 1495,74 0,01 0,00 0,01 0,20 22,60 10,53 66,67 
Gaià 13 0,13 1,04 4,33 3,41 0,98 14,16 5,26 34,21 0,00 60,53 
Gelida 18 2,77 0,63 254,81 0,10 0,01 0,07 0,00 39,63 2,57 57,80 
Gironella 25 6,64 0,79 745,13 0,02 0,00 0,00 1,67 39,28 14,21 44,85 
Gisclareny 15 0,00 1,56 0,93 0,38 14,06 55,96 0,00 0,00 0,00 0,00 
Granada, la 18 2,61 0,78 303,07 0,31 0,00 0,01 1,68 51,01 7,72 39,60 
Granera 19 0,00 1,78 3,24 1,66 0,04 17,92 0,00 0,00 0,00 100,00 
Granollers 36 36,85 0,66 4079,22 0,01 0,00 0,00 0,07 23,73 5,24 70,96 
Gualba 21 0,94 0,82 51,18 0,08 0,00 0,74 0,00 34,42 4,35 61,23 
Sant Salvador de Gua 14 0,70 0,87 82,96 0,21 0,21 0,76 0,00 64,43 5,66 29,91 
Guardiola de Bergued 15 0,15 0,80 16,31 0,21 1,23 1,88 0,00 17,86 14,29 67,86 
Gurb 17 1,94 1,18 47,99 0,96 0,04 1,21 2,65 66,34 1,83 29,18 
Hospitalet de Llobre 45 134,03 0,47 20728,87 0,00 0,00 0,00 0,00 10,24 7,28 82,47 
Igualada 36 77,44 0,70 4798,77 0,00 0,00 0,00 0,03 26,46 7,93 65,58 
Jorba 14 0,52 0,73 26,76 1,39 0,00 1,25 0,00 62,20 1,22 36,59 
Llacuna, la 15 0,33 0,99 17,71 2,15 0,00 2,02 2,45 22,70 37,42 37,42 
Llagosta, la 37 49,17 0,56 4561,06 0,00 0,00 0,00 0,04 54,24 14,95 30,77 
Llinars del Vallès 22 2,32 0,72 327,00 0,05 0,00 0,06 0,25 54,56 6,36 38,84 
Lliçà d'Amunt 26 5,46 0,82 633,36 0,05 0,00 0,01 0,34 49,36 9,87 40,43 
Lliçà de Vall 37 31,30 1,09 580,79 0,03 0,00 0,02 0,47 62,85 5,27 31,41 
Lluçà 12 0,17 0,96 4,91 2,63 3,74 10,81 0,00 40,00 8,00 52,00 
Malgrat de Mar 30 13,15 0,60 2094,33 0,01 0,00 0,00 0,10 23,40 9,92 66,59 
Malla 18 0,45 1,31 23,16 3,11 0,00 0,22 2,12 17,37 6,36 74,15 
Manlleu 29 14,57 0,69 1198,32 0,03 0,00 0,00 1,10 26,06 6,07 66,77 
Manresa 31 12,82 0,65 1838,13 0,02 0,00 0,01 0,15 20,64 7,61 71,60 
Martorell 32 14,34 0,74 2090,99 0,00 0,00 0,00 0,06 26,02 3,27 70,66 
Martorelles 32 29,09 0,87 1363,43 0,00 0,00 0,02 0,00 75,31 3,43 21,27 
Masies de Roda, les 19 1,58 0,86 46,01 0,85 0,05 0,04 0,99 46,69 5,30 47,02 
Masies de Voltregà,  18 2,01 0,86 144,61 0,18 0,11 0,17 4,67 19,11 1,45 74,77 
Masnou, el 36 43,95 0,69 6574,63 0,00 0,00 0,00 0,00 26,58 11,43 61,99 
Masquefa 19 3,69 0,68 478,78 0,14 0,00 0,03 0,20 31,54 21,06 47,21 
Matadepera 20 0,55 0,75 339,75 0,00 0,00 0,06 0,00 1,84 12,65 85,50 
Mataró 42 81,40 0,58 5402,66 0,00 0,00 0,00 0,05 15,89 7,00 77,06 
Mediona 16 0,32 0,77 49,63 0,45 0,00 0,65 0,00 56,48 8,80 34,72 
Molins de Rei 30 16,88 0,67 1509,85 0,00 0,00 0,00 0,02 25,07 7,51 67,40 
Mollet del Vallès 31 29,43 0,60 4873,17 0,01 0,00 0,00 0,02 18,76 6,11 75,11 
Montcada i Reixac 30 27,44 0,69 1425,35 0,01 0,00 0,01 0,07 29,33 9,85 60,75 




Monistrol de Montser 21 2,97 0,69 257,35 0,01 0,00 0,13 0,00 29,72 13,71 56,57 
Monistrol de Calders 20 0,50 0,87 31,09 0,06 0,00 0,73 0,00 28,95 5,26 65,79 
Muntanyola 11 0,07 0,78 14,14 0,78 0,32 2,50 10,81 8,11 13,51 67,57 
Montclar 13 0,00 1,19 5,12 4,63 3,30 7,35 0,00 0,00 0,00 100,00 
Montesquiu 22 2,23 0,75 183,40 0,00 0,06 0,53 0,00 43,62 10,74 45,64 
Montmajor 14 0,10 1,30 6,37 2,36 0,73 4,76 8,00 49,33 9,33 33,33 
Montmaneu 17 0,44 1,32 14,10 5,31 0,00 1,07 0,00 4,76 0,00 95,24 
Figaró-Montmany 19 0,73 0,71 70,51 0,06 0,04 0,60 0,00 27,42 8,87 63,71 
Montmeló 31 26,50 0,69 2238,75 0,00 0,00 0,00 0,00 41,83 6,23 51,94 
Montornès del Vallès 31 12,51 0,67 1516,03 0,01 0,00 0,00 0,11 50,74 6,49 42,67 
Montseny 19 0,26 1,41 11,92 0,26 0,24 5,17 0,00 1,80 59,46 38,74 
Moià 14 0,89 0,72 75,82 0,30 0,03 0,55 1,15 35,67 7,79 55,38 
Mura 14 0,08 0,95 4,98 0,29 0,00 23,82 0,00 0,00 8,11 91,89 
Navarcles 32 15,22 0,79 1077,36 0,00 0,00 0,01 0,15 27,20 14,20 58,45 
Navàs 14 0,99 0,77 77,44 0,23 0,01 0,73 1,48 27,49 19,26 51,77 
Nou de Berguedà, la 14 0,00 1,01 6,36 0,21 3,25 8,28 0,00 0,00 0,00 100,00 
Òdena 18 1,77 0,85 63,31 0,71 0,02 0,42 0,07 67,55 7,01 25,38 
Olvan 16 0,65 1,21 25,38 0,88 1,50 1,94 4,30 64,52 7,53 23,66 
Olèrdola 23 3,68 1,29 114,83 0,22 0,00 0,14 0,15 45,60 3,36 50,89 
Olesa de Bonesvalls 19 0,45 0,81 56,51 0,08 0,27 0,61 0,00 43,60 5,81 50,58 
Olesa de Montserrat 27 7,04 0,59 1401,14 0,01 0,00 0,00 0,19 20,18 12,48 67,14 
Olivella 18 0,13 0,68 86,19 0,04 0,01 0,37 0,00 7,08 17,70 75,22 
Olost 14 0,78 0,87 41,44 0,84 0,19 1,78 7,86 36,43 12,14 43,57 
Orís 12 0,29 1,01 10,45 1,70 0,53 3,77 13,95 16,28 0,00 69,77 
Oristà 13 0,20 1,05 8,54 3,17 1,07 5,12 5,26 0,00 24,56 70,18 
Orpí 16 0,79 1,34 12,28 1,01 0,00 2,69 10,81 72,97 0,00 16,22 
Òrrius 23 1,06 0,97 113,07 0,00 0,00 0,27 0,00 58,73 3,17 38,10 
Pacs del Penedès 21 2,87 1,09 138,60 0,40 0,00 0,09 0,00 37,77 8,05 54,18 
Palafolls 23 4,05 0,73 518,36 0,04 0,00 0,01 0,17 30,07 8,20 61,56 
Palau-solità i Plega 31 17,55 0,89 942,40 0,04 0,00 0,01 0,01 30,59 2,34 67,05 
Pallejà 29 9,16 0,70 1341,45 0,00 0,00 0,01 0,05 15,72 10,83 73,40 
Papiol, el 30 15,53 0,93 435,75 0,02 0,00 0,02 0,00 42,83 5,31 51,87 
Parets del Vallès 31 23,68 0,75 1933,33 0,01 0,00 0,00 0,03 47,31 4,16 48,49 
Perafita 14 0,31 0,98 20,83 1,18 0,69 1,72 3,53 55,29 11,76 29,41 
Piera 18 1,98 0,70 250,42 0,11 0,00 0,08 0,76 30,63 14,84 53,78 
Hostalets de Pierola 16 0,84 0,77 77,99 0,34 0,00 0,55 0,00 35,04 9,97 54,99 
Pineda de Mar 32 20,95 0,63 2439,76 0,00 0,00 0,00 0,00 16,89 12,20 70,91 
Pla del Penedès, el 20 2,61 0,83 108,78 0,67 0,05 0,09 0,00 19,63 7,98 72,39 
Pobla de Claramunt,  22 3,78 0,83 123,30 0,08 0,01 0,10 0,00 76,09 4,06 19,85 
Pobla de Lillet, la 15 0,27 0,67 25,50 0,04 1,01 3,42 0,00 22,82 12,75 64,43 
Polinyà 35 35,49 0,79 873,27 0,03 0,01 0,01 0,16 65,36 3,25 31,24 
Pontons 19 0,08 1,03 20,43 0,57 0,00 0,81 0,00 0,00 21,21 78,79 
Prat de Llobregat, e 31 11,52 0,61 2019,04 0,00 0,00 0,00 0,02 14,48 4,75 80,75 




Prats de Lluçanès 20 1,96 0,83 197,53 0,12 0,10 0,02 1,96 21,30 25,22 51,52 
Premià de Mar 40 70,62 0,61 12985,31 0,00 0,00 0,00 0,00 13,91 14,04 72,05 
Puigdàlber 34 17,50 0,90 1270,00 0,07 0,00 0,00 0,00 55,00 10,00 35,00 
Puig-reig 17 1,66 0,80 96,24 0,18 0,11 0,49 0,53 45,61 19,52 34,34 
Pujalt 13 0,00 1,11 6,46 10,96 0,00 2,30 12,00 4,00 24,00 60,00 
Quar, la 12 0,03 1,12 1,59 1,81 3,24 21,41 0,00 0,00 0,00 100,00 
Rajadell 24 0,13 140,41 10,89 1,91 0,00 3,13 5,66 7,55 20,75 66,04 
Rellinars 21 0,06 0,87 40,08 0,06 0,00 1,09 0,00 0,00 28,57 71,43 
Ripollet 43 95,84 0,60 8565,36 0,00 0,00 0,00 0,00 33,10 11,56 55,34 
Roca del Vallès, la 21 3,33 0,77 276,80 0,10 0,00 0,03 0,24 27,20 5,83 66,74 
Pont de Vilomara i R 19 0,55 0,67 135,50 0,01 0,02 0,16 0,00 25,51 12,76 61,73 
Roda de Ter 31 25,56 0,76 2697,31 0,01 0,00 0,00 1,93 27,65 13,50 56,91 
Rubí 30 28,82 0,64 2259,66 0,01 0,00 0,00 0,00 46,42 7,91 45,67 
Rubió 11 0,00 0,74 4,21 6,91 0,39 9,40 0,00 0,00 13,04 86,96 
Sabadell 36 46,10 0,62 5464,22 0,00 0,00 0,00 0,02 12,68 6,88 80,42 
Sagàs 12 0,02 1,22 3,00 7,94 7,86 11,16 5,26 15,79 0,00 78,95 
Sant Pere Sallaviner 24 0,27 2,31 7,77 7,29 0,00 3,91 0,00 0,00 1,43 98,57 
Saldes 13 0,08 1,01 5,24 0,16 3,77 10,72 0,00 0,00 0,00 100,00 
Sallent 16 1,24 0,73 109,31 0,33 0,01 0,29 1,03 36,48 13,52 48,97 
Santpedor 22 7,35 0,80 414,41 0,11 0,00 0,02 0,29 54,74 2,99 41,98 
Sant Iscle de Vallal 22 1,13 0,77 71,30 0,03 0,00 0,96 0,00 52,66 11,83 35,50 
Sant Adrià de Besòs 41 97,12 0,56 8837,96 0,00 0,00 0,00 0,00 29,48 8,78 61,74 
Sant Agustí de Lluça 13 0,15 1,29 7,64 3,83 0,15 7,84 50,00 0,00 0,00 50,00 
Sant Andreu de la Ba 36 42,73 0,66 4800,18 0,00 0,00 0,00 0,00 37,06 5,52 57,42 
Sant Andreu de Llava 22 3,13 0,71 860,61 0,01 0,00 0,01 0,00 4,30 7,66 88,04 
Sant Antoni de Vilam 18 2,34 0,73 397,37 0,11 0,00 0,03 1,09 21,65 12,62 64,64 
Sant Bartomeu del Gr 15 0,35 1,01 27,82 0,87 0,04 1,14 13,25 24,10 8,43 54,22 
Sant Boi de Llobrega 32 21,98 0,60 3839,22 0,01 0,00 0,00 0,04 18,86 10,25 70,84 
Sant Boi de Lluçanès 16 0,46 0,91 29,13 0,48 0,35 1,48 1,97 19,90 10,57 67,57 
Sant Celoni 20 2,31 0,63 258,47 0,01 0,00 0,23 0,30 31,69 11,14 56,87 
Sant Cebrià de Valla 20 0,89 0,77 211,03 0,03 0,00 0,14 0,44 39,25 19,52 40,79 
Sant Climent de Llob 25 5,18 0,78 349,58 0,04 0,00 0,07 0,00 47,40 13,20 39,41 
Sant Cugat del Vallè 27 5,89 0,60 1643,23 0,00 0,00 0,01 0,05 12,76 4,93 82,26 
Sant Cugat Sesgarrig 20 2,56 0,94 149,36 0,49 0,00 0,01 0,00 63,41 3,91 32,68 
Sant Esteve de Palau 17 0,75 0,69 231,02 0,07 0,00 0,03 4,48 18,97 9,31 67,24 
Sant Esteve Sesrovir 26 5,82 0,84 388,04 0,06 0,00 0,01 0,09 37,66 4,01 58,23 
Sant Fost de Campsen 27 8,82 0,84 626,16 0,00 0,01 0,00 0,19 38,37 18,68 42,76 
Sant Feliu de Codine 20 3,73 0,69 380,13 0,02 0,00 0,07 2,66 13,04 19,64 64,66 
Sant Feliu de Llobre 30 29,27 0,58 3631,05 0,00 0,00 0,00 0,52 23,63 8,03 67,82 
Sant Feliu Sasserra 18 0,89 0,93 28,67 0,88 0,05 0,23 0,00 72,12 16,36 11,52 
Sant Fruitós de Bage 23 8,06 0,84 358,60 0,14 0,00 0,04 0,25 37,91 6,93 54,90 
Vilassar de Dalt 30 19,19 0,78 978,78 0,01 0,00 0,02 0,00 35,08 7,22 57,71 
Sant Hipòlit de Volt 36 33,70 0,73 3746,74 0,00 0,00 0,00 4,36 22,05 18,46 55,13 




Sant Joan Despí 36 33,55 0,61 5191,25 0,00 0,00 0,00 0,00 29,24 10,25 60,51 
Sant Joan de Vilator 26 5,91 0,72 656,46 0,06 0,00 0,03 0,22 20,95 5,35 73,48 
Vilassar de Mar 31 27,25 0,66 4870,50 0,01 0,00 0,00 0,07 13,43 6,24 80,26 
Sant Julià de Vilato 19 1,57 0,81 185,38 0,13 0,00 0,25 1,28 24,30 13,30 61,13 
Sant Just Desvern 32 20,87 0,76 2024,46 0,00 0,00 0,00 0,04 15,53 3,25 81,18 
Sant Llorenç d'Horto 18 2,54 0,69 122,67 0,34 0,00 0,04 0,40 39,36 4,57 55,67 
Sant Llorenç Savall 22 2,14 0,75 58,43 0,06 0,00 0,58 0,00 41,77 23,21 35,02 
Sant Martí de Centel 12 0,43 0,70 39,18 0,50 0,18 1,42 2,42 64,24 9,09 24,24 
Sant Martí d'Albars 19 0,14 1,78 7,67 2,40 1,89 1,85 6,90 24,14 10,34 58,62 
Sant Martí de Tous 15 0,46 0,80 29,58 1,32 0,00 1,68 2,04 19,39 20,41 58,16 
Sant Martí Sarroca 18 0,94 0,86 89,08 0,60 0,01 0,33 0,36 12,41 26,28 60,95 
Sant Martí Sesgueiol 21 1,55 0,91 95,87 0,33 0,00 0,00 0,00 5,56 40,48 53,97 
Sant Mateu de Bages 13 0,13 0,90 6,39 2,29 0,15 7,35 4,67 35,51 30,84 28,97 
Premià de Dalt 31 13,55 0,75 1513,55 0,00 0,00 0,00 4,53 19,93 11,78 63,76 
Sant Pere de Ribes 22 3,06 0,66 694,93 0,03 0,00 0,03 0,15 8,52 12,51 78,82 
Sant Pere de Riudebi 25 6,32 0,80 441,64 0,07 0,00 0,01 0,00 60,96 16,58 22,46 
Sant Pere de Torelló 16 1,43 0,82 43,33 0,19 0,24 1,68 0,97 74,71 5,21 19,11 
Sant Pere de Vilamaj 18 0,58 0,80 115,81 0,10 0,00 0,45 4,15 45,85 7,51 42,49 
Sant Pol de Mar 21 4,38 0,65 677,56 0,01 0,00 0,10 0,13 27,49 5,39 66,98 
Sant Quintí de Medio 19 1,95 0,73 156,58 0,17 0,00 0,03 0,00 52,81 17,60 29,59 
Sant Quirze de Besor 22 4,07 0,71 278,64 0,01 0,07 0,20 0,35 59,65 8,00 32,00 
Sant Quirze del Vall 32 15,42 0,75 1312,15 0,01 0,00 0,01 0,00 38,54 4,36 57,09 
Sant Quirze Safaja 16 0,19 0,88 24,61 0,25 0,00 3,44 0,00 41,96 12,59 45,45 
Sant Sadurní d'Anoia 23 8,76 0,68 645,41 0,08 0,00 0,03 1,20 44,83 5,15 48,82 
Sant Sadurní d'Osorm 13 0,10 1,14 3,30 0,98 1,53 28,07 0,00 0,00 0,00 100,00 
Marganell 18 0,44 0,81 22,76 0,22 0,00 0,85 0,00 13,70 0,00 86,30 
Santa Cecília de Vol 16 0,23 1,28 22,02 1,97 0,13 0,25 11,76 0,00 52,94 35,29 
Santa Coloma de Cerv 31 13,62 0,69 1033,91 0,02 0,00 0,00 0,00 17,20 13,74 69,06 
Santa Coloma de Gram 45 82,29 0,47 17102,43 0,00 0,00 0,00 0,00 8,01 12,49 79,51 
Santa Eugènia de Ber 23 5,42 0,93 318,26 0,14 0,04 0,04 0,27 55,59 8,78 35,37 
Santa Eulàlia de Riu 18 0,80 0,83 76,12 0,40 0,03 0,49 1,45 17,39 23,19 57,97 
Santa Eulàlia de Ron 25 5,41 0,85 478,00 0,09 0,00 0,01 1,74 28,16 12,03 58,06 
Santa Fe del Penedès 20 1,47 0,87 114,41 0,79 0,00 0,01 0,00 61,40 19,30 19,30 
Santa Margarida de M 21 2,86 0,69 356,43 0,08 0,00 0,03 0,76 11,52 8,48 79,24 
Santa Margarida i el 18 4,95 0,75 407,28 0,11 0,00 0,01 0,26 73,24 3,53 22,97 
Barberà del Vallès 37 60,65 0,71 3747,77 0,01 0,00 0,00 0,00 43,91 5,31 50,79 
Santa Maria de Besor 11 0,08 1,18 6,59 0,54 3,47 5,72 33,33 20,83 0,00 45,83 
Santa Maria de Corcó 15 0,47 0,89 37,10 0,53 0,47 0,86 6,58 52,88 5,56 34,98 
Santa Maria de Merlè 7 0,06 1,23 3,13 6,42 2,42 13,35 60,00 5,00 10,00 25,00 
Santa Maria de Marto 21 2,88 0,71 188,47 0,03 0,00 0,06 0,00 46,99 6,02 46,99 
Santa Maria de Miral 20 0,00 1,86 5,19 4,65 0,00 6,69 0,00 0,00 6,57 93,43 
Santa Maria d'Oló 13 0,21 0,80 16,40 0,75 0,27 2,70 0,42 74,58 2,97 22,03 
Santa Maria de Palau 23 4,31 0,71 520,84 0,05 0,00 0,02 4,12 33,87 11,66 50,35 




Santa Susanna 21 1,27 0,72 257,40 0,03 0,00 0,06 0,00 4,74 1,58 93,68 
Sant Vicenç de Caste 25 5,95 0,64 499,94 0,02 0,00 0,03 0,00 58,26 10,12 31,62 
Sant Vicenç dels Hor 31 22,15 0,66 3037,39 0,00 0,00 0,00 0,03 46,84 12,10 41,03 
Sant Vicenç de Monta 22 4,84 0,69 699,01 0,00 0,00 0,01 0,00 5,66 10,77 83,57 
Sant Vicenç de Torel 26 6,71 0,81 304,27 0,08 0,03 0,04 0,42 67,50 11,11 20,97 
Cerdanyola del Vallè 30 13,61 0,65 1922,35 0,01 0,00 0,02 0,01 11,78 4,66 83,55 
Sentmenat 24 7,47 0,77 273,26 0,07 0,00 0,10 0,49 59,77 9,84 29,90 
Cercs 18 0,30 0,90 28,17 0,01 0,46 1,91 1,02 39,69 20,87 38,42 
Seva 18 1,64 0,81 110,86 0,12 0,00 0,43 0,25 48,93 9,91 40,90 
Sitges 21 2,14 0,59 630,97 0,00 0,00 0,02 0,04 3,47 7,94 88,54 
Sobremunt 13 0,00 0,97 7,11 1,37 0,51 5,90 0,00 0,00 0,00 100,00 
Sora 11 0,35 1,40 5,67 1,50 2,55 10,89 21,78 43,56 7,92 26,73 
Subirats 16 0,97 0,88 55,44 0,69 0,04 0,51 0,00 25,46 6,09 68,46 
Súria 19 2,29 0,69 272,80 0,04 0,00 0,15 1,16 63,41 9,33 26,10 
Tavèrnoles 16 0,21 1,11 16,10 0,78 0,90 3,80 2,41 19,28 0,00 78,31 
Tagamanent 21 0,18 1,44 7,11 0,03 0,95 8,10 0,00 11,76 72,55 15,69 
Talamanca 25 0,20 3,87 5,50 0,41 0,00 13,60 0,00 0,00 0,00 100,00 
Taradell 21 2,98 0,83 225,23 0,13 0,03 0,15 0,70 33,18 14,32 51,80 
Terrassa 29 17,97 0,63 3006,57 0,00 0,00 0,01 0,04 19,12 11,24 69,60 
Tavertet 13 0,00 1,32 4,86 0,87 3,94 9,33 20,83 0,00 54,17 25,00 
Teià 31 11,31 0,80 918,10 0,01 0,00 0,00 0,42 14,26 4,58 80,75 
Tiana 23 3,40 0,71 954,72 0,01 0,00 0,01 0,00 7,70 11,64 80,66 
Tona 20 4,11 0,75 480,96 0,10 0,01 0,05 1,92 28,67 7,51 61,90 
Tordera 19 1,33 0,73 182,48 0,08 0,00 0,28 1,39 16,37 8,09 74,15 
Torelló 32 13,80 0,71 1024,33 0,04 0,00 0,01 0,44 53,08 9,25 37,22 
Torre de Claramunt,  19 2,13 0,77 248,07 0,12 0,00 0,04 0,00 63,87 4,41 31,72 
Torrelavit 20 1,31 0,99 58,01 0,87 0,03 0,18 0,00 60,15 9,20 30,65 
Torrelles de Foix 15 0,46 0,75 67,08 0,43 0,21 0,29 0,43 42,86 8,23 48,48 
Torrelles de Llobreg 23 1,77 0,76 400,44 0,03 0,00 0,03 0,00 10,69 13,78 75,53 
Ullastrell 18 2,60 0,70 254,99 0,06 0,00 0,03 11,39 7,43 7,92 73,27 
Vacarisses 21 1,13 0,78 144,28 0,04 0,00 0,28 0,00 60,78 7,96 31,26 
Vallbona d'Anoia 22 3,88 0,75 221,24 0,01 0,00 0,02 0,00 61,65 4,89 33,46 
Vallcebre 16 0,14 0,94 9,43 0,51 1,54 1,71 0,00 0,00 12,50 87,50 
Vallgorguina 20 0,63 0,85 111,39 0,02 0,00 0,18 0,00 76,71 7,83 15,46 
Vallirana 22 3,48 0,73 589,03 0,00 0,00 0,09 0,00 26,83 16,43 56,74 
Vallromanes 20 1,03 0,78 214,37 0,01 0,00 0,14 1,29 3,45 7,33 87,93 
Veciana 10 0,10 0,97 4,42 8,82 0,00 6,93 25,00 0,00 0,00 75,00 
Vic 30 12,98 0,68 1302,94 0,03 0,00 0,01 0,77 23,54 6,81 68,88 
Vilada 19 0,45 0,80 23,28 0,09 0,94 2,46 0,00 36,23 0,00 63,77 
Viladecavalls 22 3,04 0,82 364,46 0,02 0,00 0,12 0,64 46,15 3,46 49,75 
Viladecans 32 17,75 0,62 3112,21 0,01 0,00 0,00 0,04 16,09 13,65 70,22 
Vilanova del Camí 31 13,81 0,66 1230,45 0,01 0,00 0,01 0,00 28,17 14,45 57,38 
Vilanova de Sau 13 0,08 1,14 5,71 0,44 0,21 8,59 2,27 0,00 4,55 93,18 




Vilafranca del Pened 31 10,48 0,65 1955,47 0,03 0,00 0,00 0,11 14,38 5,37 80,13 
Vilalba Sasserra 21 1,65 0,88 105,12 0,17 0,00 0,29 0,00 16,92 10,77 72,31 
Vilanova i la Geltrú 27 8,68 0,61 1938,51 0,01 0,00 0,01 0,04 23,85 10,32 65,79 
Viver i Serrateix 8 0,03 1,28 2,78 6,64 4,45 23,27 36,36 9,09 0,00 54,55 
Rupit i Pruit 12 0,04 1,07 6,80 2,16 1,37 6,38 3,17 4,76 34,92 57,14 
Vilanova del Vallès 22 2,70 0,74 306,18 0,05 0,00 0,05 0,26 21,42 13,55 64,77 
Sant Julià de Cerdan 13 0,08 0,40 23,16 0,05 0,10 3,89 0,00 0,00 0,00 0,00 
Badia del Vallès 18 9,68 0,57 14708,60 no data no data no data 0,24 0,72 8,17 90,87 
Palma de Cervelló, l 8 no data 0,39 559,89 no data no data no data 0,00 41,49 15,08 43,43 
Agullana 19 0,22 0,98 29,28 0,15 0,09 0,94 0,00 13,21 12,26 74,53 
Aiguaviva 25 2,51 1,54 51,29 1,00 0,00 0,32 1,12 48,91 11,79 38,18 
Albanyà 13 0,00 1,14 1,61 0,20 2,20 32,67 0,00 0,00 0,00 100,00 
Albons 18 0,54 1,10 61,73 0,78 0,07 0,20 3,85 7,69 23,08 65,38 
Far d'Empordà, el 18 0,56 1,03 59,67 1,01 0,00 0,00 0,00 2,07 30,57 67,36 
Alp 18 0,16 0,83 39,17 0,06 0,51 0,97 0,00 1,57 6,91 91,52 
Amer 16 0,57 0,83 57,49 0,11 0,03 0,52 0,14 79,17 4,17 16,52 
Anglès 22 2,21 0,73 341,45 0,02 0,02 0,08 1,52 41,54 23,21 33,73 
Arbúcies 19 1,08 0,69 76,49 0,01 0,07 0,96 0,66 57,76 5,96 35,61 
Argelaguer 19 1,20 0,96 35,49 0,67 0,08 1,80 1,46 61,65 0,49 36,41 
Armentera, l' 21 1,25 0,95 152,68 0,47 0,00 0,01 0,00 14,49 26,09 59,42 
Avinyonet de Puigven 21 1,06 0,91 117,80 0,25 0,00 0,02 0,50 14,00 48,50 37,00 
Begur 23 0,87 1,01 206,10 0,03 0,00 0,03 0,39 12,41 25,42 61,78 
Vajol, la 22 0,00 1,40 20,81 0,01 0,03 0,06 0,00 0,00 0,00 100,00 
Banyoles 30 15,57 0,68 1658,55 0,01 0,00 0,00 2,03 29,73 11,58 56,66 
Bàscara 17 0,80 1,21 54,06 1,14 0,01 0,23 3,48 9,95 6,47 80,10 
Bellcaire d'Empordà 16 0,40 1,17 52,53 1,24 0,02 0,03 2,24 2,99 53,73 41,04 
Besalú 27 6,90 0,80 478,90 0,04 0,01 0,02 0,30 33,08 11,03 55,59 
Bescanó 19 1,48 0,86 123,89 0,17 0,00 0,14 2,50 32,54 17,16 47,79 
Beuda 16 0,17 1,37 4,54 1,82 0,18 6,51 0,00 78,90 0,00 21,10 
Bisbal d'Empordà, la 23 4,75 0,75 503,64 0,04 0,00 0,01 0,05 18,98 17,39 63,58 
Blanes 28 7,42 0,67 2267,67 0,01 0,00 0,00 0,00 16,65 11,12 72,23 
Bolvir 14 0,00 0,97 36,56 0,22 2,62 0,01 0,00 1,04 7,29 91,67 
Bordils 21 2,05 0,85 236,61 0,19 0,00 0,07 0,00 35,71 29,83 34,45 
Borrassà 21 0,63 1,09 70,37 0,86 0,01 0,11 0,00 11,69 31,17 57,14 
Breda 30 14,54 0,79 753,78 0,04 0,00 0,01 0,00 54,31 9,14 36,55 
Brunyola 17 0,16 1,30 10,13 2,25 0,09 4,51 2,88 52,88 4,81 39,42 
Boadella i les Escau 16 0,28 1,17 22,36 0,80 0,51 0,49 5,56 0,00 0,00 94,44 
Cabanes 15 0,73 1,03 62,05 1,12 0,16 0,03 5,41 23,65 25,00 45,95 
Cabanelles 18 0,04 1,28 4,25 2,95 0,31 3,46 0,00 20,00 10,00 70,00 
Cadaqués 21 0,61 0,82 108,21 0,01 0,02 0,00 0,00 4,64 18,15 77,22 
Caldes de Malavella 16 0,51 0,70 117,04 0,17 0,01 0,22 0,29 23,31 13,12 63,27 
Calonge 21 0,80 0,79 316,86 0,03 0,00 0,04 0,88 5,03 20,54 73,54 
Camós 14 0,19 1,06 44,19 0,53 0,04 0,54 30,49 26,83 14,63 28,05 




Campelles 23 0,16 1,49 6,71 0,07 2,90 6,85 0,00 23,33 26,67 50,00 
Campllong 21 1,16 1,43 49,24 1,10 0,00 0,27 0,13 54,66 17,23 27,98 
Camprodon 17 0,20 0,86 24,59 0,08 1,21 1,54 0,00 24,55 26,58 48,87 
Canet d'Adri 17 0,07 1,22 13,62 0,84 0,18 6,43 1,00 1,00 34,00 64,00 
Cantallops 16 0,20 0,91 16,26 1,60 0,10 1,38 4,44 2,22 31,11 62,22 
Capmany 18 0,38 1,00 22,46 0,65 0,12 0,55 2,27 23,48 24,24 50,00 
Queralbs 12 0,02 0,95 2,13 0,51 31,34 5,81 0,00 0,00 0,00 100,00 
Cassà de la Selva 17 3,38 0,77 210,95 0,19 0,00 0,16 1,63 43,11 18,54 36,72 
Castellfollit de la  33 17,81 0,88 1428,77 0,01 0,00 0,00 0,00 34,78 7,97 57,25 
Castelló d'Empúries 20 1,35 0,83 286,31 0,17 0,07 0,00 0,08 16,62 14,08 69,22 
Castell-Platja d'Aro 23 1,15 0,91 477,06 0,01 0,00 0,01 0,07 2,87 15,61 81,45 
Celrà 23 2,56 0,94 231,08 0,07 0,00 0,08 0,00 51,03 7,65 41,32 
Cervià de Ter 19 1,01 0,99 89,80 0,36 0,00 0,19 5,14 62,86 14,29 17,71 
Cistella 14 0,12 1,15 9,32 2,07 0,37 1,52 11,11 22,22 11,11 55,56 
Siurana 15 0,09 1,09 19,56 3,39 0,15 0,07 0,00 11,32 0,00 88,68 
Colera 17 0,04 0,70 23,53 0,05 0,44 4,68 0,00 2,86 22,86 74,29 
Colomers 14 1,61 0,99 44,83 1,33 0,00 1,02 21,43 50,00 7,14 21,43 
Cornellà del Terri 21 2,89 1,10 78,53 0,76 0,02 0,10 4,01 53,16 12,30 30,53 
Corçà 22 1,35 1,06 78,58 0,63 0,03 0,10 0,00 32,46 15,71 51,83 
Crespià 16 0,44 1,02 22,23 1,44 0,00 1,19 0,00 48,19 4,82 46,99 
Darnius 18 0,11 1,09 15,34 0,17 0,10 2,83 0,00 0,00 26,09 73,91 
Das 12 0,07 0,83 15,57 1,47 2,82 1,63 7,69 15,38 0,00 76,92 
Escala, l' 23 2,39 0,72 621,70 0,04 0,00 0,00 0,00 17,06 15,27 67,67 
Espinelves 17 0,11 1,00 10,90 0,25 0,00 3,58 1,59 46,03 3,17 49,21 
Espolla 11 0,07 0,99 9,28 1,98 0,95 4,34 9,68 51,61 9,68 29,03 
Esponellà 16 0,31 0,98 28,77 1,67 0,02 0,92 0,00 3,81 29,52 66,67 
Figueres 32 10,05 0,71 2245,08 0,01 0,00 0,00 0,18 11,84 9,83 78,14 
Flaçà 21 1,68 0,93 164,17 0,15 0,00 0,06 0,00 38,27 45,49 16,25 
Foixà 17 0,32 1,16 17,87 2,33 0,00 0,49 2,94 5,88 35,29 55,88 
Fontanals de Cerdany 17 0,10 1,08 15,74 0,64 1,48 2,09 3,33 0,00 23,33 73,33 
Fontanilles 17 0,11 1,03 18,64 3,31 0,01 0,06 0,00 27,78 0,00 72,22 
Fontcoberta 17 0,93 0,90 72,40 0,56 0,02 0,34 4,00 51,33 7,33 37,33 
Fornells de la Selva 27 2,45 1,51 193,51 0,24 0,00 0,04 0,32 7,84 35,55 56,29 
Fortià 16 0,46 1,03 59,39 1,31 0,01 0,00 2,50 9,17 20,00 68,33 
Garrigàs 17 0,25 1,14 19,86 3,07 0,00 0,52 0,00 13,51 70,27 16,22 
Garrigoles 16 0,00 1,13 17,02 2,57 0,34 0,99 0,00 0,00 33,33 66,67 
Garriguella 17 0,71 0,97 39,27 0,66 0,01 0,21 0,39 6,61 7,78 85,21 
Ger 14 0,06 0,97 13,48 0,14 3,34 2,60 0,00 7,35 54,41 38,24 
Girona 26 8,97 0,69 2458,79 0,00 0,00 0,00 0,14 5,25 4,04 90,58 
Gombrèn 13 0,05 0,97 5,36 0,86 3,44 6,11 0,00 71,15 1,92 26,92 
Gualta 17 0,22 1,26 42,13 1,54 0,00 0,02 7,98 6,13 4,91 80,98 
Guils de Cerdanya 14 0,05 0,84 21,75 0,44 1,99 1,57 0,00 4,35 0,00 95,65 
Hostalric 32 10,62 0,74 1178,17 0,00 0,00 0,00 0,54 29,08 12,23 58,15 




Jafre 18 0,90 0,91 63,10 0,76 0,00 0,05 3,64 16,36 27,27 52,73 
Jonquera, la 18 0,28 0,92 55,75 0,01 0,08 1,29 0,00 1,35 2,70 95,95 
Juià 17 0,36 0,97 39,00 0,54 0,00 0,69 0,00 83,21 1,79 15,00 
Lladó 16 0,52 0,92 50,52 0,83 0,01 0,63 9,64 21,69 9,64 59,04 
Llagostera 15 0,73 0,82 101,65 0,24 0,00 0,45 1,80 20,33 17,22 60,65 
Llambilles 18 0,62 1,06 46,50 0,33 0,00 0,28 1,06 17,46 13,23 68,25 
Llanars 21 0,32 1,04 23,62 0,04 2,43 0,34 0,00 3,13 41,67 55,21 
Llançà 20 0,93 0,76 186,17 0,02 0,00 0,08 0,00 6,64 18,40 74,96 
Llers 21 0,61 1,35 55,40 0,63 0,03 0,03 0,00 18,93 7,24 73,83 
Llívia 16 0,54 0,73 122,89 0,25 0,40 0,12 0,00 1,55 19,69 78,76 
Lloret de Mar 21 1,01 0,59 808,11 0,00 0,00 0,05 0,03 4,56 14,00 81,41 
Llosses, les 14 0,02 1,45 2,05 0,97 10,55 27,27 0,00 0,00 0,00 100,00 
Madremanya 15 0,07 1,01 17,35 1,59 0,05 2,30 0,00 0,00 4,17 95,83 
Maià de Montcal 20 0,17 1,20 23,71 2,00 0,03 1,21 0,00 18,81 21,78 59,41 
Meranges 13 0,03 1,12 2,49 0,13 22,98 17,21 0,00 0,00 0,00 100,00 
Masarac 16 0,32 1,04 21,12 2,78 0,09 0,35 6,98 2,33 58,14 32,56 
Massanes 16 0,42 1,08 27,35 0,23 0,00 1,45 1,14 75,50 6,55 16,81 
Maçanet de Cabrenys 18 0,03 1,02 10,73 0,06 0,22 7,77 0,00 5,33 29,33 65,33 
Maçanet de la Selva 17 1,01 0,77 150,75 0,12 0,03 0,32 0,00 63,33 11,06 25,61 
Mieres 15 0,30 0,97 13,08 0,86 0,24 2,11 1,56 71,88 9,38 17,19 
Mollet de Peralada 16 0,33 1,06 28,81 1,84 0,07 0,13 0,00 6,67 0,00 93,33 
Molló 14 0,07 0,96 8,35 0,38 6,61 2,41 0,00 2,94 29,41 67,65 
Montagut i Oix 16 0,14 0,89 10,36 0,28 0,90 6,23 0,51 11,68 38,07 49,75 
Mont-ras 20 1,38 1,10 150,04 0,16 0,00 0,02 1,06 17,82 15,43 65,69 
Navata 16 0,27 0,78 61,04 0,77 0,21 0,46 3,03 1,73 34,20 61,04 
Ogassa 15 0,07 0,98 5,84 0,18 3,55 5,73 0,00 21,05 26,32 52,63 
Olot 31 12,85 0,70 1154,81 0,01 0,01 0,01 0,17 28,38 7,41 64,04 
Ordis 14 0,58 0,93 43,51 1,42 0,00 0,37 1,32 94,74 0,00 3,95 
Osor 22 0,35 1,34 6,80 0,03 0,09 11,88 0,22 48,67 19,03 32,08 
Palafrugell 24 3,87 0,79 832,03 0,03 0,00 0,01 0,49 14,69 13,26 71,56 
Palamós 29 5,36 0,77 1299,07 0,01 0,00 0,01 0,13 12,87 10,68 76,32 
Palau de Santa Eulàl 19 0,12 1,24 13,27 2,82 0,06 0,14 0,00 81,48 11,11 7,41 
Palau-saverdera 18 1,03 0,76 88,21 0,32 0,19 0,00 0,89 23,21 13,39 62,50 
Palau-sator 18 0,48 1,23 23,41 2,27 0,00 0,27 8,00 12,00 4,00 76,00 
Palol de Revardit 23 1,11 1,48 26,64 0,79 0,00 1,24 0,00 60,39 5,15 34,46 
Pals 19 0,43 0,95 108,36 0,52 0,00 0,07 0,14 1,72 48,07 50,07 
Pardines 14 0,10 0,81 5,12 0,96 8,44 5,42 0,00 0,00 70,00 30,00 
Parlavà 17 0,81 0,90 63,75 1,43 0,00 0,05 0,00 41,86 34,88 23,26 
Pau 18 0,56 0,97 54,02 0,80 0,09 0,09 0,00 57,69 19,23 23,08 
Pedret i Marzà 17 0,35 1,24 18,50 5,31 0,00 0,04 5,71 54,29 2,86 37,14 
Pera, la 17 0,61 1,02 38,39 1,31 0,00 0,26 0,00 64,17 12,50 23,33 
Peralada 14 0,34 0,87 41,39 1,33 0,10 0,02 1,57 9,13 10,41 78,89 
Planes d'Hostoles, l 20 0,80 0,92 46,83 0,09 0,09 0,38 1,64 58,03 15,41 24,92 




Pont de Molins 24 0,69 1,97 56,12 0,44 0,03 0,22 0,00 1,28 11,97 86,75 
Pontós 20 0,37 1,34 17,42 3,70 0,00 0,79 0,00 0,00 33,96 66,04 
Porqueres 19 1,58 0,82 130,67 0,13 0,02 0,11 3,99 29,26 23,67 43,09 
Portbou 18 0,76 0,69 143,71 0,00 0,00 0,19 0,00 9,54 7,42 83,04 
Preses, les 19 3,41 0,95 184,35 0,11 0,05 0,39 5,14 56,12 4,58 34,17 
Port de la Selva, el 22 0,26 0,87 24,39 0,02 0,06 0,02 0,00 6,57 33,58 59,85 
Puigcerdà 23 2,06 0,81 476,85 0,04 0,08 0,01 0,19 4,86 16,42 78,54 
Quart 21 0,97 1,05 74,88 0,03 0,00 0,53 1,32 33,05 13,10 52,52 
Rabós 11 0,07 0,79 4,81 1,77 2,54 1,59 0,00 0,00 0,00 100,00 
Regencós 23 2,23 1,30 51,99 0,75 0,01 0,14 0,00 48,15 16,67 35,19 
Ribes de Freser 18 0,60 0,74 47,19 0,04 0,60 0,77 0,00 52,98 4,17 42,86 
Riells i Viabrea 21 1,52 0,77 140,07 0,02 0,00 0,19 0,27 65,92 6,37 27,45 
Ripoll 18 1,70 0,75 150,01 0,01 0,14 0,37 0,58 25,68 7,95 65,79 
Riudarenes 16 0,69 0,82 43,49 0,20 0,00 0,38 12,69 54,67 10,74 21,90 
Riudaura 18 0,25 1,04 18,77 0,32 0,43 2,40 0,00 6,98 20,93 72,09 
Riudellots de la Sel 26 6,25 1,42 151,22 0,47 0,00 0,05 0,10 63,28 4,71 31,90 
Riumors 19 0,31 1,25 35,63 1,86 0,01 0,00 0,00 8,33 50,00 41,67 
Roses 23 1,09 0,70 439,93 0,01 0,00 0,00 0,13 10,99 15,15 73,73 
Rupià 14 0,76 1,02 45,94 1,49 0,00 0,14 19,35 0,00 54,84 25,81 
Sales de Llierca 13 0,00 1,23 3,94 0,42 1,03 5,91 40,00 0,00 0,00 60,00 
Salt 31 16,72 0,59 4515,81 0,00 0,00 0,00 0,71 8,88 10,69 79,73 
Sant Andreu Salou 11 0,17 1,02 25,50 1,99 0,22 0,44 42,11 0,00 0,00 57,89 
Sant Climent Sescebe 18 0,29 0,88 21,05 0,70 0,02 0,03 0,00 5,75 12,64 81,61 
Sant Feliu de Buixal 17 0,40 1,12 13,09 0,49 0,02 1,89 0,00 75,99 1,76 22,25 
Sant Feliu de Guíxol 29 6,41 0,78 1354,10 0,00 0,00 0,00 0,36 13,14 21,11 65,39 
Sant Feliu de Paller 14 0,55 0,81 40,07 0,21 0,34 1,89 2,73 39,89 18,03 39,34 
Sant Ferriol 16 0,17 1,46 5,11 1,92 0,59 8,14 0,00 1,10 0,00 98,90 
Sant Gregori 19 0,41 0,91 64,41 0,30 0,00 0,31 0,23 12,27 12,73 74,77 
Sant Hilari Sacalm 20 1,01 0,84 69,20 0,02 0,03 1,05 0,81 42,37 8,08 48,74 
Sant Jaume de Llierc 19 3,56 0,97 119,85 0,17 0,01 0,10 0,15 89,42 3,53 6,90 
Sant Jordi Desvalls 15 0,60 0,99 55,38 0,90 0,01 0,19 12,60 4,72 52,76 29,92 
Sant Joan de les Aba 17 0,91 0,78 66,26 0,05 0,33 0,40 0,46 62,28 7,84 29,41 
Sant Joan de Mollet 17 0,63 0,86 164,13 0,34 0,00 0,04 6,82 13,64 2,27 77,27 
Sant Julià de Ramis 21 1,81 0,85 171,97 0,14 0,00 0,04 0,40 16,76 27,66 55,19 
Vallfogona de Ripoll 14 0,05 1,30 5,64 0,68 3,65 13,86 11,11 11,11 0,00 77,78 
Sant Llorenç de la M 18 0,00 0,95 6,69 0,38 0,00 3,63 0,00 0,00 25,00 75,00 
Sant Martí de Llémen 14 0,00 0,98 12,64 0,60 0,33 4,68 0,00 2,90 18,84 78,26 
Sant Martí Vell 17 0,11 0,79 14,27 0,72 0,00 0,81 0,00 27,50 0,00 72,50 
Sant Miquel de Campm 6 0,03 0,95 7,59 1,44 1,15 8,45 44,00 0,00 0,00 56,00 
Sant Miquel de Fluvi 17 0,57 0,79 222,79 0,23 0,00 0,05 0,00 64,15 3,77 32,08 
Sant Mori 20 0,53 1,26 23,90 0,93 0,02 0,23 2,56 43,59 28,21 25,64 
Sant Pau de Segúries 23 1,37 0,92 82,04 0,07 0,44 0,36 0,00 19,00 32,00 49,00 
Sant Pere Pescador 17 0,38 0,94 109,97 0,55 0,02 0,03 0,30 2,13 8,51 89,06 




Santa Cristina d'Aro 20 0,33 0,92 74,27 0,07 0,00 0,57 1,78 10,10 30,30 57,82 
Santa Llogaia d'Àlgu 29 3,09 2,25 172,68 0,13 0,00 0,11 0,00 7,88 9,54 82,57 
Sant Aniol de Finest 15 0,10 1,04 6,85 0,90 1,05 4,22 0,00 80,88 1,47 17,65 
Santa Pau 17 0,41 1,02 32,85 0,42 0,21 0,70 0,49 35,61 9,02 54,88 
Sant Joan les Fonts 20 1,75 1,00 87,26 0,14 0,07 0,36 0,72 75,78 5,28 18,23 
Sarrià de Ter 33 10,34 0,87 1074,04 0,01 0,00 0,01 0,18 18,02 8,53 73,27 
Saus, Camallera i Ll 18 0,97 0,99 67,61 0,47 0,00 0,14 2,44 32,93 13,41 51,22 
Selva de Mar, la 23 0,42 1,19 31,43 0,09 0,00 0,13 0,00 13,04 26,09 60,87 
Cellera de Ter, la 23 1,78 0,80 149,42 0,10 0,00 0,18 0,55 41,55 21,88 36,01 
Serinyà 16 0,52 0,79 63,00 0,48 0,04 0,47 3,39 39,41 10,17 47,03 
Serra de Daró 18 0,63 1,23 24,53 2,05 0,05 0,10 0,00 71,43 7,94 20,63 
Setcases 16 0,04 1,17 3,52 0,01 8,00 10,10 0,00 0,00 4,48 95,52 
Sils 19 1,50 0,77 171,41 0,15 0,00 0,19 0,14 53,46 7,70 38,70 
Susqueda 12 0,02 0,88 2,57 0,98 2,61 20,36 0,00 0,00 0,00 100,00 
Tallada d'Empordà, l 15 0,36 1,07 25,36 2,16 0,00 0,39 8,00 24,00 8,00 60,00 
Terrades 15 0,10 0,75 14,36 1,14 0,10 0,83 0,00 6,67 20,00 73,33 
Torrent 18 0,63 1,27 24,25 1,05 0,01 0,85 2,63 14,47 7,89 75,00 
Torroella de Fluvià 15 0,30 0,85 40,24 1,82 0,06 0,09 4,65 32,56 13,95 48,84 
Torroella de Montgrí 17 0,86 0,77 175,91 0,14 0,00 0,15 0,24 14,76 14,15 70,85 
Tortellà 17 0,99 0,89 68,65 0,30 0,06 0,20 0,00 82,54 7,94 9,52 
Toses 11 0,00 0,93 2,76 0,64 13,55 13,88 0,00 0,00 3,70 96,30 
Tossa de Mar 19 0,44 0,75 154,17 0,00 0,00 0,23 0,00 1,62 15,56 82,81 
Ultramort 17 0,23 1,19 45,06 1,70 0,02 0,02 0,00 54,55 9,09 36,36 
Ullà 19 2,06 0,97 147,60 0,31 0,00 0,01 1,19 40,08 2,38 56,35 
Ullastret 16 0,54 1,11 21,55 3,00 0,05 0,12 2,44 7,32 19,51 70,73 
Urús 15 0,06 1,16 11,54 0,48 2,17 5,47 0,00 0,00 12,12 87,88 
Vall d'en Bas, la 15 0,44 0,94 30,66 0,53 0,50 1,49 1,65 55,14 11,39 31,82 
Vall de Bianya, la 14 0,35 1,11 14,11 0,43 1,20 3,14 0,14 73,27 2,97 23,62 
Vall-llobrega 21 3,12 0,91 156,51 0,08 0,00 0,03 4,78 43,06 8,13 44,02 
Ventalló 16 0,20 0,98 31,14 1,88 0,01 0,28 1,35 17,57 22,30 58,78 
Verges 19 0,41 1,03 119,79 0,39 0,01 0,02 0,00 15,35 72,63 12,02 
Vidrà 14 0,09 1,05 5,03 0,24 6,69 5,21 2,86 45,71 0,00 51,43 
Vidreres 18 0,89 0,79 154,63 0,08 0,01 0,39 0,40 18,82 12,71 68,07 
Vilabertran 20 3,49 0,93 385,15 0,19 0,00 0,00 2,60 14,29 27,27 55,84 
Vilablareix 24 5,35 1,18 370,02 0,14 0,00 0,03 0,86 13,49 15,92 69,74 
Viladasens 14 0,06 1,03 13,79 2,51 0,13 0,43 5,56 5,56 11,11 77,78 
Viladamat 16 0,51 1,02 39,73 1,68 0,06 0,17 2,82 1,41 19,72 76,06 
Vilademuls 15 0,10 1,17 12,77 3,34 0,02 1,78 3,70 17,28 23,46 55,56 
Viladrau 14 0,10 0,89 21,68 0,17 0,03 4,57 1,01 20,10 29,65 49,25 
Vilafant 24 5,62 0,89 647,85 0,10 0,00 0,00 0,66 34,40 18,52 46,42 
Vilaür 19 0,91 1,30 25,50 2,81 0,00 1,21 0,00 44,12 11,76 44,12 
Vilajuïga 17 0,84 0,87 87,51 0,31 0,02 0,15 2,65 17,99 6,35 73,02 
Vilallonga de Ter 15 0,09 1,06 7,45 0,19 5,52 3,87 0,00 0,00 50,00 50,00 




Vilamalla 33 6,16 2,33 129,30 0,57 0,00 0,01 0,00 22,60 4,41 73,00 
Vilamaniscle 16 0,00 0,92 30,95 0,21 0,00 0,20 0,00 0,00 0,00 100,00 
Vilanant 15 0,18 0,90 21,10 2,10 0,00 0,80 5,88 44,12 17,65 32,35 
Vila-sacra 24 1,16 1,41 99,17 0,69 0,01 0,00 0,00 17,87 24,15 57,97 
Vilopriu 17 0,24 0,94 13,49 3,07 0,08 1,00 0,00 7,32 31,71 60,98 
Vilobí d'Onyar 18 0,86 0,96 90,70 0,60 0,01 0,28 0,57 10,70 6,23 82,50 
Biure 18 0,00 1,18 24,25 0,74 0,04 0,24 0,00 0,00 63,64 36,36 
Cruïlles, Monells i  13 0,14 1,07 12,74 1,19 0,05 3,91 2,56 23,86 8,24 65,34 
Forallac 18 0,99 1,19 34,31 0,69 0,02 1,04 0,57 38,00 14,93 46,50 
Sant Julià del Llor  23 1,54 0,80 131,14 0,07 0,00 0,42 0,00 75,05 14,20 10,75 
Abella de la Conca 15 0,00 2,13 2,34 2,72 7,65 15,11 31,25 0,00 0,00 68,75 
Àger 11 0,01 1,02 3,58 4,25 0,15 11,14 10,26 1,28 17,95 70,51 
Agramunt 14 0,90 0,76 70,41 1,12 0,03 0,06 3,04 40,82 13,41 42,73 
Alamús, els 16 0,34 1,00 36,04 1,44 0,00 0,00 2,40 16,80 13,60 67,20 
Alàs i Cerc 12 0,03 1,06 6,78 0,16 6,24 5,54 0,00 3,23 3,23 93,55 
Albagés, l' 15 0,16 0,86 18,52 3,74 0,00 0,44 15,38 12,82 33,33 38,46 
Albatàrrec 18 1,05 0,75 178,97 0,32 0,02 0,00 0,00 4,68 9,64 85,67 
Albesa 16 0,21 0,80 42,89 1,97 0,00 0,04 0,00 18,57 22,86 58,57 
Albi, l' 15 0,46 0,88 25,69 1,86 0,00 0,30 6,41 42,31 10,26 41,03 
Alcanó 14 0,10 0,90 11,36 6,45 0,00 0,00 0,00 66,67 0,00 33,33 
Alcarràs 14 0,41 0,77 68,04 1,21 0,01 0,00 3,68 14,71 11,87 69,75 
Alcoletge 19 2,28 0,84 160,30 0,36 0,01 0,00 1,81 43,17 12,45 42,56 
Alfarràs 18 1,23 0,79 276,75 0,16 0,00 0,05 1,56 1,38 65,22 31,83 
Alfés 14 0,06 1,17 9,96 9,46 0,13 0,00 0,00 1,08 11,83 87,10 
Algerri 13 0,13 1,19 8,63 7,55 0,00 0,26 18,37 1,02 17,35 63,27 
Alguaire 16 0,44 0,91 63,16 1,25 0,00 0,00 0,58 25,66 53,97 19,79 
Alins 9 0,02 0,66 1,62 0,26 13,31 9,72 5,88 0,00 11,76 82,35 
Almacelles 18 1,12 0,70 132,69 0,53 0,00 0,01 4,19 17,12 17,83 60,87 
Almatret 13 0,11 0,90 6,99 3,60 0,68 1,68 7,69 0,00 7,69 84,62 
Almenar 16 0,48 0,86 55,10 1,48 0,03 0,03 4,58 15,85 21,48 58,10 
Alòs de Balaguer 14 0,00 1,52 2,11 3,57 24,12 9,27 15,38 0,00 61,54 23,08 
Alpicat 18 1,96 0,75 395,17 0,14 0,00 0,01 4,60 15,86 13,45 66,09 
Alt Àneu 10 0,01 0,75 1,99 0,22 15,28 11,97 0,00 0,00 9,21 90,79 
Naut Aran 14 0,02 0,83 6,80 0,00 9,57 2,55 0,00 0,73 0,89 98,38 
Anglesola 16 0,81 1,08 57,42 1,82 0,00 0,00 2,06 29,22 23,46 45,27 
Arbeca 15 0,34 0,82 42,51 1,96 0,00 0,01 11,90 15,24 39,78 33,09 
Pont de Bar, el 13 0,02 0,90 4,62 0,13 11,46 3,75 0,00 0,00 0,00 100,00 
Arres 9 0,00 0,79 5,88 0,28 20,86 1,46 0,00 0,00 0,00 0,00 
Arsèguel 12 0,09 1,06 8,78 1,27 5,82 2,28 0,00 0,00 0,00 100,00 
Artesa de Lleida 14 0,88 0,73 63,37 1,16 0,00 0,08 2,10 55,88 8,40 33,61 
Artesa de Segre 12 0,30 0,81 22,00 1,76 0,16 1,04 8,04 48,27 10,64 33,04 
Sentiu de Sió, la 16 0,20 1,09 16,75 3,63 0,00 0,70 0,00 92,25 5,17 2,58 
Aspa 15 0,10 0,87 24,58 2,51 0,00 0,00 0,00 28,57 0,00 71,43 




Aitona 13 0,09 0,74 35,84 1,50 0,01 0,24 4,92 5,46 22,40 67,21 
Baix Pallars 13 0,01 0,81 3,19 0,86 11,30 8,46 0,00 0,00 40,00 60,00 
Balaguer 17 1,78 0,61 292,73 0,23 0,01 0,02 1,14 21,48 11,69 65,69 
Barbens 16 0,53 0,73 117,99 0,53 0,00 0,00 0,00 0,00 4,94 95,06 
Baronia de Rialb, la 5 0,03 0,78 1,92 7,96 1,11 32,51 25,00 0,00 18,75 56,25 
Vall de Boí, la 13 0,05 0,72 4,97 0,03 14,11 2,75 0,00 4,76 7,34 87,90 
Bassella 14 0,04 1,13 3,59 4,05 0,08 11,42 0,00 10,00 3,33 86,67 
Bausen 17 0,11 0,89 3,56 0,03 13,17 4,49 0,00 0,00 0,00 100,00 
Belianes 16 0,51 0,90 37,54 2,74 0,00 0,02 0,00 29,27 47,56 23,17 
Bellcaire d'Urgell 15 0,61 0,90 40,92 2,98 0,00 0,00 5,45 47,73 15,91 30,91 
Bell-lloc d'Urgell 15 0,74 0,82 70,07 1,47 0,01 0,00 1,03 27,51 15,42 56,04 
Bellmunt d'Urgell 13 0,39 1,09 42,07 1,52 0,00 0,01 25,00 0,00 0,00 75,00 
Bellpuig 19 1,29 0,75 141,22 0,54 0,00 0,00 0,92 40,13 10,50 48,45 
Bellver de Cerdanya 15 0,20 0,85 22,73 0,28 1,35 1,04 0,00 3,99 31,89 64,12 
Bellvís 15 0,56 0,80 53,13 1,73 0,00 0,00 2,26 12,99 18,93 65,82 
Benavent de Segrià 17 0,94 0,81 200,40 0,50 0,00 0,00 1,69 17,80 11,02 69,49 
Biosca 4 0,00 0,95 3,35 10,83 2,21 12,62 66,67 0,00 0,00 33,33 
Bovera 17 0,16 0,86 11,34 4,98 0,00 0,79 0,00 33,33 13,33 53,33 
Bòrdes, es 18 0,09 0,71 11,10 0,00 4,16 2,82 0,00 0,00 33,33 66,67 
Borges Blanques, les 16 0,81 0,68 98,42 0,65 0,00 0,01 0,19 28,84 12,31 58,67 
Bossòst 19 0,28 0,71 43,27 0,01 0,64 0,80 0,00 7,80 19,86 72,34 
Cabanabona 12 0,07 0,70 7,70 9,22 0,46 2,33 0,00 3,13 21,88 75,00 
Cabó 7 0,00 0,76 1,18 7,66 14,31 45,56 0,00 0,00 0,00 100,00 
Camarasa 12 0,06 0,87 6,31 3,07 0,05 3,43 2,73 24,55 17,27 55,45 
Canejan 16 0,02 0,90 2,15 0,00 23,91 8,39 0,00 0,00 0,00 100,00 
Castellar de la Ribe 11 0,03 1,08 2,66 7,45 2,32 17,89 0,00 19,44 61,11 19,44 
Castelldans 11 0,09 0,79 15,59 3,23 0,65 0,16 16,13 8,60 44,09 31,18 
Castellnou de Seana 13 0,56 0,92 45,87 1,54 0,00 0,00 19,42 42,72 4,85 33,01 
Castelló de Farfanya 11 0,10 1,01 10,87 5,82 0,03 0,09 23,40 0,00 2,13 74,47 
Castellserà 16 0,44 0,84 71,40 1,09 0,01 0,00 2,58 50,97 10,97 35,48 
Cava 8 0,00 0,98 1,19 1,29 41,99 17,01 0,00 0,00 0,00 0,00 
Cervera 17 1,63 0,67 169,02 0,33 0,00 0,02 1,84 34,51 9,57 54,08 
Cervià de les Garrig 15 0,23 0,81 24,74 1,93 0,00 0,92 4,88 36,59 29,27 29,27 
Ciutadilla 17 0,29 1,17 13,27 5,21 0,00 0,41 0,00 0,00 40,00 60,00 
Clariana de Cardener 17 0,10 1,20 3,73 6,04 0,48 11,17 0,00 30,23 37,21 32,56 
Cogul, el 13 0,17 0,93 11,59 4,77 0,00 0,10 15,38 46,15 0,00 38,46 
Coll de Nargó 9 0,03 0,95 4,19 1,36 5,29 7,96 1,89 18,87 13,21 66,04 
Corbins 18 0,24 0,76 64,54 1,00 0,00 0,17 0,52 17,62 32,12 49,74 
Cubells 13 0,08 0,86 10,24 6,17 0,02 0,36 8,77 0,00 29,82 61,40 
Espluga Calba, l' 13 0,14 0,89 19,93 2,44 0,00 0,59 13,64 22,73 18,18 45,45 
Espot 10 0,02 0,76 3,74 0,13 12,53 12,87 0,00 0,00 0,92 99,08 
Estaràs 17 0,14 1,29 8,43 7,88 0,00 1,18 0,00 0,00 0,00 100,00 
Esterri d'Àneu 17 0,24 0,65 113,66 0,04 0,41 0,46 1,24 4,97 15,53 78,26 




Estamariu 16 0,05 0,81 5,43 0,02 10,91 4,00 5,00 45,00 0,00 50,00 
Farrera 14 0,02 1,35 2,15 0,58 19,74 17,07 8,33 0,00 16,67 75,00 
Floresta, la 16 0,18 0,87 32,78 1,46 0,00 0,04 0,00 25,00 0,00 75,00 
Fondarella 26 2,21 1,56 151,20 0,60 0,00 0,00 0,00 44,03 11,28 44,69 
Foradada 13 0,00 1,29 6,62 6,48 12,70 1,79 5,88 14,71 5,88 73,53 
Fuliola, la 20 1,45 0,90 112,13 0,86 0,00 0,00 2,14 19,29 27,86 50,71 
Fulleda 20 0,19 1,20 6,98 3,07 0,00 3,71 0,00 0,00 40,00 60,00 
Gavet de la Conca 5 0,06 0,93 3,38 10,00 3,54 9,60 41,67 41,67 0,00 16,67 
Golmés 21 1,68 1,04 101,87 0,56 0,00 0,00 0,00 15,56 5,90 78,54 
Gósol 14 0,02 0,91 3,89 0,67 4,59 16,07 0,00 5,00 30,00 65,00 
Granadella, la 13 0,09 0,93 8,62 5,11 0,00 1,10 6,06 40,91 25,76 27,27 
Granja d'Escarp, la 16 0,10 0,97 25,55 1,13 0,00 0,97 8,70 0,00 30,43 60,87 
Granyanella 19 0,00 1,68 6,57 9,08 0,00 0,48 2,14 39,57 8,02 50,27 
Granyena de Segarra 14 0,12 0,94 8,47 9,37 0,00 0,60 0,00 0,00 0,00 100,00 
Granyena de les Garr 10 0,05 1,05 8,40 8,71 0,00 0,35 35,71 7,14 7,14 50,00 
Guimerà 14 0,12 0,82 12,97 6,14 0,02 0,38 5,56 11,11 16,67 66,67 
Guissona 16 2,04 0,60 339,50 0,16 0,00 0,01 4,06 75,81 2,29 17,84 
Guixers 16 0,09 1,55 2,08 2,29 3,65 30,15 0,00 86,36 8,18 5,45 
Ivars de Noguera 16 0,04 0,91 13,38 2,39 0,00 0,88 0,00 0,00 50,00 50,00 
Ivars d'Urgell 13 0,58 0,83 71,59 1,03 0,00 0,00 19,16 37,34 6,17 37,34 
Ivorra 8 0,00 0,91 8,85 7,34 0,29 1,29 55,56 0,00 22,22 22,22 
Isona i Conca Dellà 8 0,09 0,84 8,34 4,32 1,22 2,96 32,76 14,66 21,55 31,03 
Juncosa 15 0,05 1,28 6,59 6,17 0,00 2,57 8,33 25,00 11,11 55,56 
Juneda 13 0,89 0,77 72,20 1,05 0,00 0,12 11,65 30,93 11,33 46,08 
Lleida 21 2,60 0,61 640,22 0,09 0,00 0,00 0,50 7,05 6,91 85,54 
Les 18 0,34 0,84 41,75 0,00 1,17 0,68 0,00 6,47 2,59 90,95 
Linyola 18 1,01 0,76 98,95 0,97 0,00 0,00 1,07 26,79 25,00 47,14 
Lladorre 15 0,01 0,81 1,54 0,02 24,12 6,28 0,00 0,00 0,00 100,00 
Lladurs 10 0,01 1,08 1,57 8,02 1,54 39,50 0,00 8,33 8,33 83,33 
Llardecans 14 0,09 1,09 8,07 8,32 0,02 1,36 5,26 12,28 5,26 77,19 
Llavorsí 10 0,06 0,62 5,46 0,10 4,34 8,56 1,39 6,94 13,89 77,78 
Lles de Cerdanya 15 0,02 1,04 2,64 0,03 13,76 9,72 0,00 0,00 6,25 93,75 
Llimiana 11 0,02 1,04 4,03 5,20 4,05 7,90 0,00 0,00 0,00 100,00 
Llobera 17 0,03 1,36 5,38 8,50 0,22 7,11 0,00 0,00 30,00 70,00 
Maldà 12 0,19 1,00 8,32 7,37 0,00 0,76 27,03 13,51 2,70 56,76 
Massalcoreig 13 0,21 0,79 41,94 1,19 0,00 0,35 4,35 4,35 0,00 91,30 
Massoteres 8 0,04 0,91 8,00 8,74 0,19 1,38 50,00 0,00 0,00 50,00 
Maials 15 0,09 0,81 17,29 3,41 0,02 0,16 2,10 33,57 23,78 40,56 
Menàrguens 15 0,79 0,85 42,17 2,09 0,05 0,01 9,33 45,33 12,00 33,33 
Miralcamp 19 2,42 0,89 96,84 0,87 0,00 0,00 0,43 83,50 2,30 13,77 
Molsosa, la 8 0,11 1,15 4,43 9,13 0,18 10,51 53,85 0,00 0,00 46,15 
Mollerussa 30 14,12 0,58 2022,46 0,02 0,00 0,00 0,17 25,73 8,12 65,99 
Montgai 15 0,41 0,96 25,12 3,35 0,08 0,34 8,64 56,79 2,47 32,10 




Montferrer i Castell 14 0,07 1,05 6,16 0,24 1,30 6,31 1,90 7,91 33,23 56,96 
Montoliu de Segarra 16 0,10 0,89 6,55 10,64 0,02 1,39 0,00 0,00 50,00 50,00 
Montoliu de Lleida 15 0,68 0,93 66,21 1,07 0,12 0,04 0,00 20,00 7,50 72,50 
Montornès de Segarra 13 0,08 0,83 8,77 9,01 0,00 0,99 0,00 0,00 0,00 100,00 
Nalec 17 0,11 1,11 10,27 5,46 0,00 0,56 0,00 50,00 0,00 50,00 
Navès 7 0,01 1,49 1,83 8,14 5,86 34,41 34,88 32,56 4,65 27,91 
Odèn 8 0,01 0,91 2,46 3,06 7,65 18,91 2,63 0,00 2,63 94,74 
Oliana 15 0,74 0,74 61,04 0,21 0,12 0,20 1,85 56,13 8,91 33,11 
Oliola 3 0,01 0,80 2,87 20,12 1,49 8,55 80,00 0,00 4,00 16,00 
Olius 11 0,27 0,96 14,84 2,60 0,29 3,56 3,57 71,43 8,48 16,52 
Oluges, les 15 0,11 1,35 9,45 6,93 0,00 0,42 16,67 0,00 16,67 66,67 
Omellons, els 17 0,72 0,91 22,06 2,70 0,00 0,19 0,00 53,85 15,38 30,77 
Omells de na Gaia, e 16 0,00 1,43 10,53 4,45 0,10 1,17 5,13 7,69 0,00 87,18 
Organyà 18 0,48 0,83 76,46 0,10 0,59 0,19 0,78 14,84 21,88 62,50 
Os de Balaguer 11 0,07 0,81 7,24 2,26 2,16 7,99 6,21 14,29 31,68 47,83 
Ossó de Sió 8 0,15 1,14 8,33 10,20 0,55 0,32 71,43 0,00 0,00 28,57 
Palau d'Anglesola, e 18 1,55 0,75 171,07 0,57 0,00 0,00 2,40 16,63 18,24 62,73 
Conca de Dalt 8 0,02 0,89 2,46 3,66 10,95 16,25 14,29 0,00 21,43 64,29 
Coma i la Pedra, la 16 0,03 1,25 4,59 0,49 4,69 7,27 0,00 1,83 14,68 83,49 
Penelles 15 0,16 0,92 21,40 5,95 0,00 0,01 0,76 15,91 1,52 81,82 
Peramola 6 0,04 0,95 6,75 2,39 0,61 7,14 58,89 3,33 1,11 36,67 
Pinell de Solsonès 8 0,01 1,11 2,35 12,81 1,51 17,51 17,65 0,00 0,00 82,35 
Pinós 6 0,04 1,18 2,95 10,27 2,55 19,27 52,38 0,00 14,29 33,33 
Poal, el 17 1,01 0,90 74,21 1,29 0,00 0,02 2,35 23,53 51,76 22,35 
Pobla de Cérvoles, l 9 0,03 0,79 4,15 5,83 0,04 4,17 14,29 42,86 0,00 42,86 
Bellaguarda 16 0,18 0,95 19,60 3,89 0,02 0,89 5,00 30,00 45,00 20,00 
Pobla de Segur, la 18 0,85 0,69 98,60 0,03 0,36 0,33 0,17 15,21 24,83 59,79 
Ponts 17 0,88 0,79 91,84 0,34 0,00 0,27 3,04 12,46 20,29 64,20 
Pont de Suert, el 14 0,06 0,67 17,35 0,10 2,82 1,87 0,00 7,92 25,34 66,74 
Portella, la 16 0,41 0,80 62,96 0,86 0,00 0,00 0,34 2,38 3,06 94,22 
Prats i Sansor 18 0,91 1,12 36,07 0,86 0,56 0,03 3,80 20,25 25,32 50,63 
Preixana 13 0,28 0,86 20,12 4,04 0,11 0,01 3,85 71,15 5,77 19,23 
Preixens 19 0,21 1,25 17,65 4,09 0,00 0,47 3,23 19,35 20,43 56,99 
Prullans 14 0,09 1,04 10,94 0,47 5,75 2,69 0,00 2,33 4,65 93,02 
Puiggròs 11 0,20 0,80 31,21 1,28 0,00 0,00 30,95 52,38 2,38 14,29 
Puigverd d'Agramunt 10 0,24 1,03 16,35 5,08 0,01 0,16 69,86 12,33 8,22 9,59 
Puigverd de Lleida 18 0,48 0,77 111,19 0,52 0,00 0,02 0,45 46,19 20,18 33,18 
Rialp 14 0,09 0,81 10,36 0,18 4,71 5,20 0,58 11,56 13,87 73,99 
Ribera d'Urgellet 10 0,09 0,97 8,92 0,48 3,77 2,78 18,35 9,17 11,01 61,47 
Riner 12 0,08 0,96 6,37 5,78 0,10 7,94 0,00 12,50 0,00 87,50 
Rosselló 18 2,22 0,68 293,55 0,18 0,00 0,00 0,36 39,21 16,73 43,71 
Salàs de Pallars 11 0,00 0,87 16,87 1,08 1,28 3,62 8,00 4,00 16,00 72,00 
Sanaüja 17 0,15 0,98 13,85 2,79 0,00 1,12 0,00 0,00 46,81 53,19 




Sant Llorenç de Moru 24 3,69 0,87 249,77 0,01 0,05 0,04 0,00 9,63 36,70 53,67 
Sant Ramon 14 0,38 1,00 30,38 3,28 0,00 0,16 11,21 60,34 5,17 23,28 
Sant Esteve de la Sa 5 0,01 0,92 1,54 6,52 6,65 34,79 25,00 0,00 0,00 75,00 
Sant Guim de la Plan 11 0,00 1,16 15,34 6,29 0,00 0,75 38,10 9,52 38,10 14,29 
Sarroca de Lleida 11 0,09 0,62 10,24 6,81 0,00 0,00 0,00 83,15 2,25 14,61 
Sarroca de Bellera 19 0,01 1,86 1,52 1,35 62,52 1,77 0,00 0,00 40,00 60,00 
Senterada 15 0,06 0,85 4,21 0,04 10,02 7,09 9,09 0,00 27,27 63,64 
Seu d'Urgell, la 23 3,88 0,68 845,50 0,01 0,07 0,01 0,21 13,02 10,26 76,52 
Seròs 15 0,20 0,84 21,74 2,81 0,01 0,32 8,93 17,86 29,64 43,57 
Sidamon 19 1,48 0,88 93,10 0,68 0,00 0,00 1,46 54,15 4,88 39,51 
Soleràs, el 17 0,25 0,94 32,54 1,90 0,00 0,27 0,00 60,00 20,00 20,00 
Solsona 22 4,80 0,77 521,64 0,07 0,01 0,03 6,67 23,16 14,49 55,68 
Soriguera 12 0,01 0,84 3,48 0,28 7,53 12,11 0,00 9,68 12,90 77,42 
Sort 13 0,12 0,75 22,67 0,28 3,22 0,84 0,00 5,41 18,56 76,04 
Soses 13 0,66 0,97 56,90 1,03 0,03 0,06 10,75 34,99 8,51 45,75 
Sudanell 17 0,69 0,72 102,07 0,56 0,00 0,07 0,00 19,71 19,71 60,58 
Sunyer 14 0,24 0,88 23,38 3,96 0,15 0,00 5,00 5,00 10,00 80,00 
Talarn 12 0,25 0,93 14,20 2,72 0,63 1,21 12,50 2,50 5,00 80,00 
Talavera 10 0,10 1,00 9,86 9,63 0,02 1,04 33,33 0,00 0,00 66,67 
Tàrrega 18 1,52 0,66 187,18 0,43 0,00 0,00 0,35 24,41 11,90 63,34 
Tarrés 13 0,00 0,70 8,30 1,96 0,00 2,39 0,00 0,00 0,00 100,00 
Tarroja de Segarra 16 0,13 0,86 23,39 2,65 0,00 0,07 0,00 37,50 0,00 62,50 
Térmens 16 0,54 0,81 55,77 1,73 0,00 0,00 3,43 30,15 15,93 50,49 
Tírvia 20 0,24 0,77 16,82 0,01 0,40 4,08 0,00 11,11 11,11 77,78 
Tiurana 14 0,06 0,84 5,36 1,12 0,00 2,61 0,00 0,00 0,00 100,00 
Torà 12 0,17 0,75 14,65 2,25 0,14 2,24 0,93 62,09 4,19 32,79 
Torms, els 15 0,07 0,91 12,65 3,68 0,01 2,01 0,00 63,64 0,00 36,36 
Tornabous 15 0,33 0,91 35,46 1,44 0,02 0,01 3,48 5,22 19,13 72,17 
Torrebesses 13 0,18 0,80 10,93 5,13 0,01 0,11 0,00 64,29 7,14 28,57 
Torre de Cabdella, l 10 0,03 0,67 4,91 0,26 11,15 4,39 0,00 10,26 5,13 84,62 
Torrefarrera 21 1,75 0,82 166,50 0,46 0,00 0,00 0,05 11,36 18,09 70,50 
Torregrossa 14 0,49 0,79 55,65 2,30 0,00 0,00 8,47 21,02 27,46 43,05 
Torrelameu 13 0,55 0,81 62,67 1,12 0,00 0,05 10,99 7,69 9,89 71,43 
Torres de Segre 15 0,51 0,92 40,55 1,76 0,08 0,06 3,72 32,09 2,33 61,86 
Torre-serona 18 1,19 1,11 60,78 1,03 0,00 0,00 2,17 13,04 2,72 82,07 
Tremp 12 0,14 0,68 20,57 0,48 1,48 2,45 0,40 4,98 10,77 83,85 
Vallbona de les Mong 12 0,18 0,92 7,35 6,54 2,31 1,34 0,00 44,44 6,17 49,38 
Valls de Valira, les 15 0,04 0,74 4,86 0,04 2,21 6,79 0,79 4,76 10,32 84,13 
Vallfogona de Balagu 17 1,41 0,97 65,59 1,09 0,00 0,01 5,60 38,59 12,45 43,36 
Verdú 10 0,53 0,78 28,64 3,21 0,00 0,03 25,58 3,49 8,14 62,79 
Vielha e Mijaran 16 0,20 0,79 26,97 0,00 2,47 0,80 0,97 1,49 13,28 84,26 
Vilagrassa 16 0,25 0,79 22,90 2,37 0,00 0,01 0,00 11,76 14,71 73,53 
Vilaller 17 0,10 0,65 12,07 0,02 2,74 1,92 0,00 12,77 12,77 74,47 




Vilanova de Bellpuig 15 0,86 0,76 83,69 1,18 0,00 0,00 2,21 35,29 10,29 52,21 
Vilanova de l'Aguda 10 0,02 0,97 4,36 10,19 0,64 7,18 8,70 4,35 8,70 78,26 
Vilanova de Meià 8 0,00 1,38 3,97 4,61 2,55 8,86 51,52 0,00 6,06 42,42 
Vilanova de Segrià 18 0,71 1,02 99,29 0,53 0,02 0,00 0,00 8,74 8,74 82,52 
Vila-sana 17 0,37 1,44 36,44 3,31 0,00 0,00 2,92 19,89 7,96 69,23 
Vilosell, el 12 0,00 1,06 10,59 3,86 0,00 1,93 27,78 11,11 0,00 61,11 
Vilanova de la Barca 12 0,65 0,69 59,07 1,71 0,00 0,00 12,32 20,65 13,04 53,99 
Vinaixa 15 0,32 0,81 16,15 2,15 0,00 1,26 0,00 79,27 1,22 19,51 
Vall de Cardós 18 0,16 1,01 7,47 0,05 6,06 5,00 0,00 28,92 37,35 33,73 
Sant Martí de Riucor 15 0,32 0,96 19,97 3,72 0,00 0,17 10,53 13,16 39,47 36,84 
Guingueta d'Àneu, la 16 0,05 1,01 3,43 0,02 11,11 5,92 0,00 8,97 60,26 30,77 
Castell de Mur 8 0,02 0,74 2,77 5,33 3,35 17,21 0,00 0,00 0,00 100,00 
Ribera d'Ondara 18 0,15 1,25 8,17 8,68 0,00 0,70 1,46 46,34 20,49 31,71 
Valls d'Aguilar, les 8 0,03 0,90 2,48 0,60 18,63 6,87 29,63 37,04 0,00 33,33 
Torrefeta i Florejac 11 0,02 1,07 7,12 10,11 0,00 0,92 29,79 31,91 17,02 21,28 
Fígols i Alinyà 10 0,00 0,89 2,79 1,00 6,88 23,79 0,00 57,14 0,00 42,86 
Vansa i Fórnols, la 12 0,01 0,74 2,01 0,47 13,77 15,06 0,00 21,05 36,84 42,11 
Josa i Tuixén 13 0,00 0,80 2,27 0,12 24,62 8,63 0,00 0,00 17,65 82,35 
Plans de Sió, els 15 0,14 1,29 10,25 8,35 0,00 0,31 38,16 11,84 42,11 7,89 
Gimenells i el Pla d 14 0,05 0,97 21,17 2,91 0,00 0,00 10,66 0,00 34,43 54,92 
Riu de Cerdanya 14 no data 0,93 8,91 0,47 2,92 4,55 0,00 0,00 0,00 100,00 
Aiguamúrcia 13 0,15 0,83 12,42 1,99 0,01 2,33 3,85 33,33 15,38 47,44 
Albinyana 19 0,57 0,82 117,45 0,24 0,00 0,05 0,00 10,26 22,56 67,18 
Albiol, l' 16 0,10 0,77 19,91 0,44 0,00 1,14 0,00 0,00 18,18 81,82 
Alcanar 16 0,53 0,73 224,56 0,12 0,00 0,00 4,32 20,41 12,17 63,11 
Alcover 18 0,91 0,80 110,87 0,28 0,01 0,13 0,77 57,31 11,14 30,78 
Aldover 15 0,25 0,71 48,71 1,05 0,00 0,01 2,99 8,96 37,31 50,75 
Aleixar, l' 15 0,08 1,00 34,41 1,50 0,00 0,31 1,61 22,58 29,03 46,77 
Alfara de Carles 9 0,00 0,79 6,26 2,91 3,39 1,89 21,74 4,35 39,13 34,78 
Alforja 17 0,21 0,77 48,40 0,50 0,00 0,17 0,43 42,74 15,38 41,45 
Alió 18 1,24 0,91 52,97 1,65 0,01 0,02 0,93 55,14 15,89 28,04 
Almoster 21 0,84 0,80 227,68 0,06 0,00 0,00 1,56 12,50 31,25 54,69 
Altafulla 22 1,58 0,66 674,10 0,07 0,00 0,01 0,00 2,67 18,33 79,00 
Ametlla de Mar, l' 16 0,43 0,64 113,55 0,28 0,00 0,10 0,00 3,20 14,26 82,54 
Amposta 17 0,87 0,74 153,57 0,42 0,05 0,01 0,93 27,10 12,87 59,10 
Arbolí 18 0,05 1,30 5,39 1,24 0,00 8,81 0,00 44,44 0,00 55,56 
Arboç, l' 18 3,33 0,65 385,07 0,12 0,00 0,01 0,00 57,65 4,46 37,89 
Argentera, l' 14 0,10 1,22 13,24 0,59 3,72 2,44 0,00 0,00 0,00 0,00 
Arnes 14 0,14 0,81 11,36 2,14 0,45 2,31 0,00 0,00 15,28 84,72 
Ascó 16 0,15 0,89 21,84 1,27 0,00 0,48 0,00 3,01 15,86 81,12 
Banyeres del Penedès 17 1,23 0,72 241,59 0,16 0,00 0,00 1,23 72,84 4,69 21,23 
Barberà de la Conca 12 0,30 0,62 20,26 2,57 0,00 0,56 8,77 40,35 7,02 43,86 
Batea 12 0,33 0,56 16,84 2,78 0,00 1,23 0,73 45,05 16,85 37,36 




Bellvei 19 3,26 0,88 242,44 0,18 0,00 0,04 0,00 29,32 7,68 63,00 
Benifallet 14 0,16 0,82 12,62 1,14 0,28 0,75 1,01 3,03 15,15 80,81 
Benissanet 14 0,26 0,77 54,21 0,84 0,00 0,17 18,39 0,00 17,24 64,37 
Bisbal de Falset, la 14 0,28 0,78 16,76 2,46 0,00 1,77 0,00 0,00 0,00 100,00 
Bisbal del Penedès,  16 0,68 0,70 104,39 0,32 0,00 0,19 0,44 10,57 19,82 69,16 
Blancafort 16 0,35 0,87 30,25 1,77 0,00 0,45 0,00 50,00 5,56 44,44 
Bonastre 17 0,28 0,77 26,31 0,96 0,02 0,94 0,00 0,00 16,67 83,33 
Borges del Camp, les 22 1,33 0,80 256,67 0,15 0,00 0,03 0,43 10,21 38,72 50,64 
Bot 13 0,43 0,70 19,98 2,16 0,01 1,12 2,00 52,00 2,00 44,00 
Botarell 18 0,59 0,93 87,62 0,58 0,00 0,04 3,13 14,06 12,50 70,31 
Bràfim 17 0,93 0,91 103,74 0,84 0,00 0,02 3,66 43,90 12,20 40,24 
Cabacés 17 0,16 0,91 11,03 2,02 0,00 2,80 0,00 38,10 28,57 33,33 
Cabra del Camp 16 0,26 0,77 41,41 0,73 0,00 0,22 1,72 37,93 12,07 48,28 
Calafell 24 2,94 0,57 1190,63 0,01 0,00 0,00 0,00 7,87 10,67 81,46 
Cambrils 22 2,13 0,66 900,88 0,05 0,00 0,00 0,81 6,35 18,14 74,70 
Capafonts 19 0,00 1,23 8,91 0,63 0,00 0,97 0,00 0,00 0,00 100,00 
Capçanes 14 0,09 0,94 18,45 1,17 0,00 2,32 2,17 50,00 4,35 43,48 
Caseres 13 0,05 0,72 6,83 4,39 0,23 2,89 0,00 41,67 8,33 50,00 
Castellvell del Camp 24 2,30 0,82 515,55 0,04 0,00 0,01 0,49 41,87 5,91 51,72 
Catllar, el 17 0,68 0,93 154,33 0,19 0,00 0,06 2,41 9,64 28,51 59,44 
Sénia, la 16 0,80 0,88 57,00 0,33 0,08 0,34 0,31 59,31 7,01 33,37 
Colldejou 21 0,07 1,25 12,64 0,88 0,00 4,03 0,00 0,00 22,22 77,78 
Conesa 14 0,07 1,03 4,27 10,64 0,06 3,30 0,00 0,00 85,71 14,29 
Constantí 20 1,59 1,08 206,45 0,24 0,01 0,00 2,13 19,42 16,13 62,32 
Corbera d'Ebre 15 0,24 0,69 22,11 2,33 0,00 0,93 0,00 12,90 34,41 52,69 
Cornudella de Montsa 16 0,24 0,82 15,98 0,80 0,00 1,36 0,85 23,08 8,55 67,52 
Creixell 19 0,57 0,68 307,74 0,02 0,00 0,02 0,00 17,34 13,54 69,12 
Cunit 24 1,85 0,49 1260,68 0,01 0,00 0,01 0,00 3,42 10,80 85,78 
Xerta 18 0,28 0,72 40,14 0,96 0,01 0,05 0,00 15,49 14,08 70,42 
Duesaigües 18 0,00 1,06 17,67 0,76 0,00 0,89 5,00 0,00 40,00 55,00 
Espluga de Francolí, 18 0,63 0,73 69,90 0,73 0,00 0,23 0,16 33,91 11,77 54,16 
Falset 17 0,89 0,77 90,58 0,36 0,00 0,15 0,16 32,50 9,84 57,50 
Fatarella, la 13 0,46 0,69 19,96 1,56 0,00 1,74 0,00 20,00 12,22 67,78 
Febró, la 22 0,00 1,65 2,86 0,74 0,00 7,65 0,00 0,00 0,00 100,00 
Figuera, la 16 0,05 0,77 7,92 2,07 0,00 1,93 0,00 37,50 31,25 31,25 
Figuerola del Camp 19 0,31 1,34 15,01 2,24 0,00 0,47 0,00 0,00 16,00 84,00 
Flix 17 0,19 0,72 35,06 0,81 0,00 0,40 0,29 41,50 23,78 34,44 
Forès 16 0,06 1,33 2,68 14,34 0,00 2,54 0,00 0,00 0,00 100,00 
Freginals 17 0,11 0,81 25,53 2,72 0,00 0,01 0,00 0,00 26,32 73,68 
Galera, la 13 0,36 0,71 32,18 2,01 0,00 0,00 1,01 65,66 4,04 29,29 
Gandesa 14 0,59 0,70 45,48 0,99 0,00 0,55 2,46 29,78 17,76 50,00 
Garcia 14 0,06 0,91 11,50 1,73 0,00 1,68 0,00 10,71 3,57 85,71 
Garidells, els 18 1,63 1,04 71,99 0,63 0,00 0,00 19,12 14,71 1,47 64,71 




Godall 12 0,12 0,73 25,01 1,59 0,00 0,01 18,42 18,42 5,26 57,89 
Gratallops 15 0,81 1,15 19,67 1,50 0,00 0,47 3,75 67,50 0,00 28,75 
Guiamets, els 14 0,25 0,91 27,18 1,91 0,00 0,45 5,36 28,57 17,86 48,21 
Horta de Sant Joan 14 0,20 0,83 10,97 2,06 0,05 4,85 3,09 17,90 30,25 48,77 
Lloar, el 18 0,00 1,09 17,62 0,78 0,00 0,38 0,00 42,86 0,00 57,14 
Llorac 14 0,04 0,98 4,63 15,22 0,00 7,67 0,00 41,67 16,67 41,67 
Llorenç del Penedès 21 8,68 0,79 473,97 0,13 0,00 0,00 5,39 29,28 10,36 54,97 
Margalef 14 0,00 0,95 3,38 1,91 0,00 4,80 0,00 0,00 0,00 100,00 
Marçà 15 0,81 0,86 40,41 1,18 0,00 0,39 0,00 46,34 4,88 48,78 
Mas de Barberans 12 0,08 0,79 8,41 5,53 0,00 0,93 2,94 63,24 17,65 16,18 
Masdenverge 18 1,03 0,75 77,55 0,54 0,00 0,00 4,27 60,68 17,95 17,09 
Masllorenç 20 1,22 0,90 81,22 0,19 0,00 0,07 0,00 43,83 5,56 50,62 
Masó, la 17 0,56 0,91 83,47 0,90 0,00 0,00 0,00 6,67 0,00 93,33 
Maspujols 19 1,64 0,72 181,15 0,20 0,00 0,02 7,14 50,00 21,43 21,43 
Masroig, el 15 0,84 0,80 36,49 1,21 0,00 0,30 4,26 51,06 12,77 31,91 
Milà, el 16 0,48 0,79 43,10 1,34 0,00 0,02 0,00 0,00 33,33 66,67 
Miravet 15 0,46 0,84 25,18 1,24 0,00 0,31 1,79 1,79 48,21 48,21 
Molar, el 16 0,31 0,81 13,24 1,87 0,00 1,67 4,55 50,00 13,64 31,82 
Montblanc 17 1,02 0,68 80,21 0,28 0,00 0,15 0,07 59,94 7,05 32,94 
Montbrió del Camp 19 1,59 0,80 207,38 0,32 0,00 0,00 0,00 15,25 17,26 67,49 
Montferri 12 0,16 0,61 19,11 2,06 0,84 0,72 0,00 70,83 0,00 29,17 
Montmell, el 15 0,03 0,73 19,66 0,37 0,00 0,71 0,00 5,00 15,00 80,00 
Mont-ral 12 0,20 0,72 4,93 1,02 0,00 11,87 6,67 20,00 0,00 73,33 
Mont-roig del Camp 16 0,62 0,73 187,10 0,17 0,00 0,02 2,13 8,52 20,68 68,67 
Móra d'Ebre 17 0,80 0,74 126,22 0,29 0,00 0,14 0,31 16,32 9,35 74,02 
Móra la Nova 20 1,57 0,72 199,56 0,26 0,00 0,02 0,44 17,40 25,55 56,61 
Morell, el 24 3,87 0,83 553,03 0,08 0,00 0,00 0,13 49,33 22,99 27,54 
Morera de Montsant,  7 0,08 0,91 2,89 1,90 19,85 5,93 27,59 27,59 3,45 41,38 
Nou de Gaià, la 20 0,46 0,98 115,05 0,44 0,00 0,02 0,00 11,54 34,62 53,85 
Nulles 17 0,47 0,80 39,40 1,72 0,00 0,02 0,00 18,75 27,08 54,17 
Palma d'Ebre, la 12 0,11 0,79 10,89 3,08 0,00 1,70 17,86 25,00 17,86 39,29 
Pallaresos, els 23 3,12 0,76 777,97 0,04 0,00 0,01 0,00 21,77 12,47 65,76 
Passanant i Belltall 14 0,00 0,99 5,81 10,27 0,00 3,11 0,00 0,00 13,64 86,36 
Paüls 14 0,16 0,78 13,99 1,87 0,64 2,43 0,00 16,13 29,03 54,84 
Perafort 19 0,94 0,88 120,96 0,37 0,03 0,02 0,58 29,19 34,97 35,26 
Perelló, el 17 0,21 0,84 32,13 0,95 0,00 0,22 1,64 16,39 14,52 67,45 
Piles, les 11 0,00 0,95 9,60 6,27 0,00 2,26 16,67 0,00 16,67 66,67 
Pinell de Brai, el 12 0,33 0,69 19,83 1,35 0,00 0,75 13,25 32,53 14,46 39,76 
Pira 15 0,87 0,78 63,67 1,05 0,00 0,08 0,00 38,64 6,82 54,55 
Pla de Santa Maria,  16 0,66 0,74 65,99 0,92 0,00 0,06 1,13 63,52 4,37 30,99 
Pobla de Mafumet, la 21 4,19 0,78 386,96 0,06 0,00 0,01 0,00 79,68 6,71 13,61 
Pobla de Massaluca,  15 0,05 0,81 9,19 4,15 0,00 2,52 0,00 0,00 46,15 53,85 
Pobla de Montornès,  16 0,73 0,68 232,06 0,15 0,00 0,01 0,00 45,08 16,58 38,34 




Pont d'Armentera, el 18 0,37 0,81 28,61 0,71 0,00 1,77 0,00 50,00 19,64 30,36 
Porrera 14 0,28 0,89 16,65 1,32 0,19 0,66 5,71 57,14 2,86 34,29 
Pradell de la Teixet 15 0,05 0,99 8,34 2,57 0,00 1,77 3,57 10,71 14,29 71,43 
Prades 15 0,00 0,75 20,75 0,48 0,00 0,82 0,00 1,28 3,85 94,87 
Prat de Comte 13 0,08 0,64 7,76 1,85 0,00 7,44 0,00 50,00 12,50 37,50 
Pratdip 14 0,06 0,73 23,24 0,37 0,00 1,05 1,64 0,00 9,84 88,52 
Puigpelat 18 1,05 0,78 103,06 0,58 0,00 0,00 0,53 94,88 0,35 4,24 
Querol 10 0,00 0,84 7,46 1,23 0,10 3,06 18,18 0,00 4,55 77,27 
Rasquera 14 0,19 0,72 18,61 1,48 0,00 1,19 0,00 15,69 9,80 74,51 
Renau 15 0,12 0,84 10,95 2,03 0,00 0,14 0,00 0,00 0,00 100,00 
Reus 31 10,39 0,66 2027,98 0,02 0,00 0,00 0,75 13,14 9,63 76,47 
Riba, la 19 1,00 0,84 90,36 0,27 0,00 0,04 0,00 88,26 6,32 5,42 
Riba-roja d'Ebre 14 0,09 0,72 13,60 1,17 0,00 0,65 0,00 3,37 26,97 69,66 
Riera de Gaià, la 21 2,28 0,83 181,16 0,24 0,00 0,03 0,31 55,90 20,81 22,98 
Riudecanyes 17 0,41 0,95 63,33 0,49 0,00 0,15 0,00 7,69 0,85 91,45 
Riudecols 16 0,67 0,80 66,60 0,47 0,00 0,34 0,00 88,96 5,08 5,96 
Riudoms 18 2,90 0,85 198,46 0,34 0,00 0,00 6,00 27,51 19,00 47,49 
Rocafort de Queralt 15 0,24 0,74 32,82 2,18 0,00 0,76 0,00 23,53 11,76 64,71 
Roda de Barà 22 1,64 0,66 374,91 0,04 0,00 0,05 0,49 36,28 10,70 52,53 
Rodonyà 19 0,59 1,00 59,84 0,84 0,00 0,13 0,00 50,46 2,75 46,79 
Roquetes 14 0,31 0,70 60,06 0,60 0,11 0,04 17,01 10,56 12,44 59,98 
Rourell, el 21 1,29 1,02 163,79 0,38 0,02 0,00 0,00 19,23 0,00 80,77 
Salomó 19 0,90 0,86 41,03 0,97 0,00 0,28 0,00 53,64 13,25 33,11 
Sant Carles de la Rà 22 1,15 0,58 288,74 0,07 0,06 0,00 0,00 12,74 11,71 75,55 
Sant Jaume dels Dome 17 0,78 0,79 97,67 0,44 0,00 0,13 0,31 29,78 20,38 49,53 
Santa Bàrbara 18 1,21 0,74 140,50 0,49 0,01 0,00 1,20 23,90 13,15 61,75 
Santa Coloma de Quer 20 1,15 0,89 93,56 0,74 0,00 0,23 1,35 39,73 26,24 32,68 
Santa Oliva 23 3,52 0,85 335,75 0,05 0,00 0,00 0,11 22,17 6,18 71,54 
Pontils 14 0,01 1,44 2,18 11,64 3,91 16,72 0,00 48,00 48,00 4,00 
Sarral 12 0,74 0,75 32,74 1,63 1,28 0,38 0,12 90,80 1,37 7,71 
Savallà del Comtat 13 0,00 0,91 4,80 5,84 0,00 2,51 0,00 0,00 0,00 100,00 
Secuita, la 17 0,84 0,83 85,65 0,72 0,20 0,05 0,00 6,31 51,35 42,34 
Selva del Camp, la 18 1,44 0,83 152,25 0,38 0,00 0,04 1,22 42,40 9,46 46,91 
Senan 15 0,00 1,05 5,04 4,60 0,00 2,93 0,00 0,00 0,00 100,00 
Solivella 17 0,28 0,83 32,05 2,56 0,00 0,24 0,00 27,78 36,11 36,11 
Tarragona 27 6,62 0,63 2151,86 0,00 0,00 0,00 0,06 11,00 7,41 81,53 
Tivenys 15 0,07 0,81 17,91 0,94 2,37 0,02 0,00 9,84 22,95 67,21 
Tivissa 11 0,13 0,72 8,67 1,86 0,65 3,24 1,60 32,80 3,20 62,40 
Torre de Fontaubella 13 0,00 0,80 20,68 0,60 0,00 0,64 16,00 68,00 0,00 16,00 
Torre de l'Espanyol, 11 0,14 0,75 24,30 1,30 0,00 0,69 23,91 8,70 13,04 54,35 
Torredembarra 27 5,40 0,62 1753,39 0,01 0,00 0,00 0,06 3,28 16,30 80,35 
Torroja del Priorat 14 0,23 1,12 12,54 1,07 0,08 0,62 18,18 27,27 0,00 54,55 
Tortosa 14 0,79 0,69 160,83 0,18 0,04 0,04 3,13 15,51 7,81 73,55 




Ulldemolins 13 0,10 0,90 12,60 1,62 1,66 2,07 2,70 54,05 0,00 43,24 
Vallclara 14 0,00 0,68 9,02 2,23 0,00 2,90 0,00 0,00 37,50 62,50 
Vallfogona de Riucor 15 0,00 1,08 10,88 4,01 0,00 0,68 0,00 0,00 0,00 100,00 
Vallmoll 21 1,26 0,90 97,72 0,44 0,00 0,03 0,00 37,42 11,63 50,95 
Valls 18 3,93 0,68 453,91 0,11 0,00 0,02 0,55 34,51 5,54 59,40 
Vandellòs i l'Hospit 14 0,23 0,80 56,04 0,16 0,00 0,92 0,20 46,57 8,19 45,04 
Vendrell, el 22 3,72 0,62 973,40 0,02 0,01 0,01 0,21 8,27 10,26 81,26 
Vespella de Gaià 17 0,11 0,88 22,39 1,29 0,00 0,29 0,00 20,00 26,67 53,33 
Vilabella 16 0,71 0,95 43,93 1,77 0,01 0,12 0,85 65,25 16,95 16,95 
Vilallonga del Camp 17 1,11 0,80 208,96 0,31 0,00 0,00 3,74 46,73 6,54 42,99 
Vilanova d'Escornalb 18 0,52 1,00 32,58 0,92 0,00 0,40 9,30 41,86 10,47 38,37 
Vilanova de Prades 15 0,00 0,86 6,69 2,54 0,28 3,95 0,00 0,00 28,57 71,43 
Vilaplana 16 0,04 0,80 26,47 0,30 0,00 1,05 0,00 6,82 18,18 75,00 
Vila-rodona 15 0,30 0,85 38,05 2,03 0,00 0,23 8,85 42,71 11,98 36,46 
Vila-seca 22 2,54 0,67 964,23 0,04 0,00 0,00 0,00 13,57 19,78 66,64 
Vilaverd 17 0,40 0,86 39,18 0,17 0,00 0,65 0,00 0,00 0,00 100,00 
Vilella Alta, la 16 0,78 0,94 22,14 1,11 0,00 0,55 0,00 40,00 0,00 60,00 
Vilella Baixa, la 16 0,89 0,69 36,65 0,90 0,00 0,32 0,00 38,46 0,00 61,54 
Vilalba dels Arcs 13 0,28 0,67 10,77 4,43 0,00 2,02 0,00 50,00 4,55 45,45 
Vimbodí i Poblet 13 0,23 0,85 16,30 1,51 0,00 3,01 7,59 20,25 29,11 43,04 
Vinebre 13 0,04 0,83 18,27 1,70 0,11 0,57 0,00 0,00 5,26 94,74 
Vinyols i els Arcs 22 1,29 1,02 168,88 0,36 0,00 0,00 0,93 2,23 22,16 74,67 
Deltebre 16 0,56 0,80 109,37 0,61 0,08 0,00 1,40 6,46 42,29 49,85 
Sant Jaume d'Enveja 13 0,28 0,77 58,04 1,18 0,22 0,00 1,63 5,28 26,83 66,26 
Camarles 16 0,91 0,75 141,30 0,44 0,00 0,00 3,51 46,49 21,75 28,25 
Aldea, l' 17 0,82 0,90 115,39 0,35 0,00 0,00 3,20 37,99 10,03 48,78 
Salou 24 1,85 0,51 1761,34 0,01 0,00 0,00 0,10 10,49 6,43 82,97 
Ampolla, l' 16 0,34 0,54 87,46 0,60 0,06 0,00 0,00 7,69 18,15 74,15 
*(1) The map doesn’t present full values for 03 municipalities that presented incomplete 
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ANEX 02 – INDEX COMPONENTS TABLE FOR CATALAN MUNICIPALITIES 
 
INDEX: Oil derived fuels dependence INDEX for Catalan Municipalities 
INDEX COMPONENTS: Table designed to show all components acting 
 
Municipality INDEX IND AGR PAST MOB FRT GAS LAB L.SE L.ID L.CT L.AG 
Abrera 22 3 6 3 1 2 1 6 1 2 0 3 
Aguilar de Segarra 22 0 1 3 12 1 0 5 1 1 2 1 
Alella 23 3 6 3 2 2 1 6 3 0 0 3 
Alpens 15 1 3 2 2 2 0 5 1 1 2 1 
Ametlla del Vallès,  26 6 6 3 2 2 1 6 2 2 0 2 
Arenys de Mar 30 10 6 3 0 2 3 6 2 1 0 3 
Arenys de Munt 22 3 6 3 1 2 0 7 3 1 0 3 
Argençola 11 1 0 3 2 1 0 4 3 0 0 1 
Argentona 24 6 6 3 1 1 0 7 1 2 1 3 
Artés 18 3 3 3 1 2 0 6 1 3 0 2 
Avià 19 3 3 3 2 2 0 6 1 2 1 2 
Avinyó 14 1 3 3 1 1 0 5 0 3 0 2 
Avinyonet del Penedè 16 1 3 3 2 1 0 6 1 2 1 2 
Aiguafreda 22 3 6 3 1 2 0 7 2 2 0 3 
Badalona 46 21 6 3 0 2 6 8 3 1 1 3 
Bagà 17 1 6 2 1 0 0 7 2 0 2 3 
Balenyà 20 3 3 3 2 2 0 7 1 2 1 3 
Balsareny 18 3 3 3 1 2 0 6 0 3 0 3 
Barcelona 44 21 6 3 0 2 6 6 3 0 0 3 
Begues 18 1 6 3 1 0 0 7 3 1 1 2 
Bellprat 13 0 0 2 3 2 0 6 3 0 0 3 
Berga 23 3 6 3 1 1 1 8 3 1 1 3 
Bigues i Riells 24 3 6 3 2 2 0 8 2 2 1 3 
Borredà 17 1 3 2 2 1 0 8 3 1 1 3 
Bruc, el 20 1 6 2 1 2 0 8 2 1 2 3 
Brull, el 11 0 1 2 2 0 0 6 3 0 0 3 
Cabanyes, les 37 6 6 3 12 2 1 7 2 2 0 3 
Cabrera d'Anoia 16 1 3 3 0 2 0 7 3 0 1 3 
Cabrera de Mar 31 10 6 3 3 2 0 7 2 2 0 3 
Cabrils 24 3 6 3 1 2 1 8 3 1 1 3 
Calaf 20 3 3 3 1 2 0 8 1 2 2 3 
Caldes d'Estrac 26 6 6 3 0 2 3 6 3 0 0 3 
Caldes de Montbui 25 6 6 3 1 2 0 7 2 2 0 3 
Calders 15 1 3 3 2 1 0 5 2 1 0 2 
Calella 30 10 6 3 0 2 3 6 3 0 0 3 
Calonge de Segarra 14 0 0 3 3 2 0 6 0 3 0 3 
Calldetenes 23 6 3 3 2 2 0 7 2 1 2 2 
Callús 18 3 3 3 1 2 0 6 2 2 0 2 
 3
Campins 17 1 3 3 2 2 0 6 3 0 0 3 
Canet de Mar 30 10 6 3 0 2 3 6 2 1 0 3 
Canovelles 36 15 6 3 0 2 3 7 1 3 0 3 
Cànoves i Samalús 20 1 6 3 1 2 0 7 2 0 3 2 
Canyelles 18 1 6 3 0 2 0 6 2 2 0 2 
Capellades 31 10 6 3 0 2 3 7 1 3 0 3 
Capolat 8 0 0 0 2 0 0 6 3 0 0 3 
Cardedeu 31 10 6 3 0 2 3 7 2 1 1 3 
Cardona 15 1 3 3 1 1 0 6 1 2 1 2 
Carme 18 1 3 3 2 2 0 7 0 3 1 3 
Casserres 17 1 3 2 2 1 0 8 2 2 1 3 
Castellar del Riu 13 0 3 1 2 1 0 6 3 0 0 3 
Castellar del Vallès 24 6 6 3 1 0 1 7 1 2 1 3 
Castellar de n'Hug 16 1 6 0 2 0 0 7 1 0 3 3 
Castellbell i el Vil 22 3 6 3 1 2 0 7 1 2 1 3 
Castellbisbal 26 6 6 3 2 2 0 7 1 3 0 3 
Castellcir 17 1 3 2 2 1 0 8 2 2 1 3 
Castelldefels 30 10 6 3 0 2 3 6 3 0 0 3 
Castell de l'Areny 13 0 1 0 5 1 0 6 3 0 0 3 
Castellet i la Gorna 17 1 3 3 2 2 0 6 0 3 0 3 
Castellfollit del Bo 10 1 1 3 3 0 0 2 1 1 0 0 
Castellfollit de Riu 16 1 1 3 3 2 0 6 1 3 0 2 
Castellgalí 19 3 3 3 1 2 0 7 1 3 0 3 
Castellnou de Bages 18 1 3 3 2 1 0 8 3 0 2 3 
Castellolí 18 1 3 2 3 2 0 7 3 0 1 3 
Castellterçol 14 1 3 3 1 0 0 6 1 2 1 2 
Castellví de la Marc 18 3 1 3 2 2 0 7 0 3 2 2 
Castellví de Rosanes 23 3 6 3 2 2 0 7 2 2 0 3 
Centelles 25 6 6 3 1 2 0 7 1 3 0 3 
Cervelló 22 3 6 3 2 1 0 7 2 2 0 3 
Collbató 20 1 6 3 0 2 0 8 3 1 1 3 
Collsuspina 14 1 1 2 2 2 0 6 3 0 1 2 
Copons 19 1 3 3 2 2 0 8 1 3 1 3 
Corbera de Llobregat 24 3 6 3 1 2 1 8 3 1 1 3 
Cornellà de Llobrega 45 21 6 3 0 2 6 7 2 1 1 3 
Cubelles 24 3 6 3 0 2 3 7 3 0 1 3 
Dosrius 21 3 6 3 2 0 0 7 1 3 0 3 
Esparreguera 27 6 6 3 2 2 1 7 2 2 0 3 
Esplugues de Llobreg 45 21 6 3 0 2 6 7 2 1 1 3 
Espunyola, l' 14 0 1 1 5 1 0 6 3 0 0 3 
Estany, l' 21 3 3 3 2 2 0 8 3 1 1 3 
Fígols 12 0 3 0 2 1 0 6 3 0 0 3 
Fogars de Montclús 13 0 3 2 2 0 0 6 3 0 0 3 
Fogars de la Selva 18 1 6 3 1 1 0 6 0 3 0 3 
Folgueroles 18 3 3 3 1 2 0 6 1 2 1 2 
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Fonollosa 14 1 1 3 2 1 0 6 1 0 3 2 
Font-rubí 15 1 1 3 2 2 0 6 0 2 2 2 
Franqueses del Vallè 31 10 6 3 1 2 1 8 1 3 1 3 
Gallifa 18 1 3 2 5 1 0 6 3 0 0 3 
Garriga, la 26 6 6 3 1 2 1 7 2 2 0 3 
Gavà 27 6 6 3 0 2 3 7 2 1 1 3 
Gaià 13 1 1 2 3 0 0 6 2 2 0 2 
Gelida 18 3 3 3 0 2 0 7 2 2 0 3 
Gironella 25 6 6 3 1 2 1 6 1 2 1 2 
Gisclareny 15 0 3 0 8 1 0 3 0 0 0 3 
Granada, la 18 3 3 3 1 2 0 6 1 3 0 2 
Granera 19 0 1 3 8 1 0 6 3 0 0 3 
Granollers 36 15 6 3 0 2 3 7 3 1 0 3 
Gualba 21 1 6 3 2 2 0 7 2 2 0 3 
Sant Salvador de Gua 14 1 3 2 2 0 0 6 0 3 0 3 
Guardiola de Bergued 15 1 3 1 2 1 0 7 2 1 1 3 
Gurb 17 3 3 3 3 0 0 5 0 3 0 2 
Hospitalet de Llobre 45 21 6 3 0 2 6 7 3 1 0 3 
Igualada 36 15 6 3 1 2 3 6 2 1 0 3 
Jorba 14 1 1 3 1 1 0 7 1 3 0 3 
Llacuna, la 15 1 1 3 2 1 0 7 1 1 3 2 
Llagosta, la 37 15 6 3 0 2 3 8 1 3 1 3 
Llinars del Vallès 22 3 6 3 1 2 0 7 1 3 0 3 
Lliçà d'Amunt 26 6 6 3 2 2 1 6 1 2 0 3 
Lliçà de Vall 37 15 6 3 3 2 1 7 1 3 0 3 
Lluçà 12 1 1 1 2 0 0 7 2 2 0 3 
Malgrat de Mar 30 10 6 3 0 2 3 6 2 1 0 3 
Malla 18 1 1 3 5 2 0 6 3 1 0 2 
Manlleu 29 10 6 3 0 2 3 5 2 1 0 2 
Manresa 31 10 6 3 0 2 3 7 3 1 0 3 
Martorell 32 10 6 3 1 2 3 7 3 1 0 3 
Martorelles 32 10 6 3 2 2 3 6 0 3 0 3 
Masies de Roda, les 19 3 3 3 2 2 0 6 1 2 0 3 
Masies de Voltregà,  18 3 3 2 2 2 0 6 3 1 0 2 
Masnou, el 36 15 6 3 0 2 3 7 2 1 1 3 
Masquefa 19 3 3 3 0 2 0 8 1 2 2 3 
Matadepera 20 1 6 3 1 2 0 7 3 0 1 3 
Mataró 42 21 6 3 0 2 3 7 3 1 0 3 
Mediona 16 1 3 3 1 1 0 7 1 3 0 3 
Molins de Rei 30 10 6 3 0 2 3 6 2 1 0 3 
Mollet del Vallès 31 10 6 3 0 2 3 7 3 1 0 3 
Montcada i Reixac 30 10 6 3 0 2 3 6 2 1 0 3 
Montgat 32 10 6 3 1 2 3 7 1 2 1 3 
Monistrol de Montser 21 3 6 3 0 2 0 7 2 1 1 3 
Monistrol de Calders 20 1 6 3 2 2 0 6 2 1 0 3 
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Muntanyola 11 0 3 2 1 1 0 4 2 0 1 1 
Montclar 13 0 1 1 3 2 0 6 3 0 0 3 
Montesquiu 22 3 6 3 1 2 0 7 1 2 1 3 
Montmajor 14 1 1 2 5 0 0 5 1 2 0 2 
Montmaneu 17 1 0 3 5 2 0 6 3 0 0 3 
Figaró-Montmany 19 1 6 3 1 2 0 6 2 1 0 3 
Montmeló 31 10 6 3 0 2 3 7 2 2 0 3 
Montornès del Vallès 31 10 6 3 0 2 3 7 1 3 0 3 
Montseny 19 1 3 2 5 1 0 7 1 0 3 3 
Moià 14 1 3 3 1 0 0 6 2 2 0 2 
Mura 14 0 3 3 2 0 0 6 3 0 0 3 
Navarcles 32 10 6 3 1 2 3 7 2 1 1 3 
Navàs 14 1 3 3 1 0 0 6 2 1 1 2 
Nou de Berguedà, la 14 0 3 1 3 1 0 6 3 0 0 3 
Òdena 18 3 3 3 2 1 0 6 0 3 0 3 
Olvan 16 1 3 1 5 1 0 5 0 3 0 2 
Olèrdola 23 3 3 3 5 2 0 7 2 2 0 3 
Olesa de Bonesvalls 19 1 6 2 2 1 0 7 2 2 0 3 
Olesa de Montserrat 27 6 6 3 0 2 3 7 2 1 1 3 
Olivella 18 1 6 3 0 1 0 7 3 0 1 3 
Olost 14 1 3 2 2 0 0 6 1 2 1 2 
Orís 12 1 1 2 3 1 0 4 2 1 0 1 
Oristà 13 1 1 1 3 0 0 7 3 0 2 2 
Orpí 16 1 1 3 5 2 0 4 0 3 0 1 
Òrrius 23 3 6 3 2 2 0 7 1 3 0 3 
Pacs del Penedès 21 3 3 3 3 2 0 7 2 2 0 3 
Palafolls 23 3 6 3 1 2 1 7 2 2 0 3 
Palau-solità i Plega 31 10 6 3 2 2 1 7 2 2 0 3 
Pallejà 29 6 6 3 1 2 3 8 3 1 1 3 
Papiol, el 30 10 6 3 2 2 0 7 2 2 0 3 
Parets del Vallès 31 10 6 3 1 2 3 6 1 2 0 3 
Perafita 14 1 1 2 2 2 0 6 0 3 1 2 
Piera 18 3 3 3 0 1 0 8 2 2 1 3 
Hostalets de Pierola 16 1 3 3 1 1 0 7 2 2 0 3 
Pineda de Mar 32 10 6 3 0 2 3 8 3 1 1 3 
Pla del Penedès, el 20 3 3 3 2 2 0 7 3 1 0 3 
Pobla de Claramunt,  22 3 6 3 2 2 0 6 0 3 0 3 
Pobla de Lillet, la 15 1 6 1 0 0 0 7 2 1 1 3 
Polinyà 35 15 6 3 1 2 1 7 1 3 0 3 
Pontons 19 0 3 3 3 2 0 8 3 0 2 3 
Prat de Llobregat, e 31 10 6 3 0 2 3 7 3 1 0 3 
Prats de Rei, els 15 1 1 3 2 2 0 6 3 1 0 2 
Prats de Lluçanès 20 3 3 3 2 2 0 7 2 1 2 2 
Premià de Mar 40 15 6 3 0 2 6 8 3 1 1 3 
Puigdàlber 34 10 6 3 2 2 3 8 1 3 1 3 
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Puig-reig 17 3 3 2 2 0 0 7 1 2 1 3 
Pujalt 13 0 0 3 3 2 0 5 2 0 2 1 
Quar, la 12 0 1 1 3 1 0 6 3 0 0 3 
Rajadell 24 1 1 3 12 1 0 6 2 0 2 2 
Rellinars 21 0 6 3 2 2 0 8 3 0 2 3 
Ripollet 43 21 6 3 0 2 3 8 2 2 1 3 
Roca del Vallès, la 21 3 6 3 1 2 0 6 2 1 0 3 
Pont de Vilomara i R 19 1 6 3 0 2 0 7 2 1 1 3 
Roda de Ter 31 10 6 3 1 2 3 6 2 1 1 2 
Rubí 30 10 6 3 0 2 3 6 1 2 0 3 
Rubió 11 0 0 2 1 1 0 7 3 0 1 3 
Sabadell 36 15 6 3 0 2 3 7 3 1 0 3 
Sagàs 12 0 0 0 5 1 0 6 3 1 0 2 
Sant Pere Sallaviner 24 1 0 3 12 2 0 6 3 0 0 3 
Saldes 13 0 3 1 3 0 0 6 3 0 0 3 
Sallent 16 3 3 3 1 0 0 6 1 2 1 2 
Santpedor 22 6 3 3 1 2 0 7 1 3 0 3 
Sant Iscle de Vallal 22 3 6 3 1 1 0 8 1 3 1 3 
Sant Adrià de Besòs 41 21 6 3 0 2 3 6 2 1 0 3 
Sant Agustí de Lluça 13 1 1 2 5 2 0 2 2 0 0 0 
Sant Andreu de la Ba 36 15 6 3 0 2 3 7 2 2 0 3 
Sant Andreu de Llava 22 3 6 3 1 2 1 6 3 0 0 3 
Sant Antoni de Vilam 18 3 3 3 1 2 0 6 2 1 1 2 
Sant Bartomeu del Gr 15 1 3 3 3 1 0 4 2 1 0 1 
Sant Boi de Llobrega 32 10 6 3 0 2 3 8 3 1 1 3 
Sant Boi de Lluçanès 16 1 3 2 2 2 0 6 2 1 1 2 
Sant Celoni 20 3 6 3 0 0 0 8 2 2 1 3 
Sant Cebrià de Valla 20 1 6 3 1 2 0 7 1 2 1 3 
Sant Climent de Llob 25 6 6 3 1 2 0 7 1 2 1 3 
Sant Cugat del Vallè 27 6 6 3 0 2 3 7 3 1 0 3 
Sant Cugat Sesgarrig 20 3 3 3 2 2 0 7 1 3 0 3 
Sant Esteve de Palau 17 1 6 3 0 2 0 5 2 1 0 2 
Sant Esteve Sesrovir 26 6 6 3 2 2 0 7 2 2 0 3 
Sant Fost de 
Campsen 27 6 6 3 2 2 1 7 1 2 1 3 
Sant Feliu de Codine 20 3 6 3 0 2 0 6 2 1 1 2 
Sant Feliu de Llobre 30 10 6 3 0 2 3 6 2 1 0 3 
Sant Feliu Sasserra 18 1 3 3 2 2 0 7 0 3 1 3 
Sant Fruitós de Bage 23 6 3 3 2 2 0 7 2 2 0 3 
Vilassar de Dalt 30 10 6 3 1 2 1 7 2 2 0 3 
Sant Hipòlit de Volt 36 15 6 3 1 2 3 6 2 1 1 2 
Sant Jaume de Fronta 15 0 0 0 8 1 0 6 3 0 0 3 
Sant Joan Despí 36 15 6 3 0 2 3 7 2 1 1 3 
Sant Joan de Vilator 26 6 6 3 1 2 1 7 3 1 0 3 
Vilassar de Mar 31 10 6 3 0 2 3 7 3 1 0 3 
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Sant Julià de Vilato 19 3 3 3 2 2 0 6 2 1 1 2 
Sant Just Desvern 32 10 6 3 1 2 3 7 3 1 0 3 
Sant Llorenç d'Horto 18 3 3 3 0 2 0 7 2 2 0 3 
Sant Llorenç Savall 22 3 6 3 1 1 0 8 1 2 2 3 
Sant Martí de Centel 12 1 3 2 0 1 0 5 0 3 0 2 
Sant Martí d'Albars 19 1 1 1 8 2 0 6 2 1 1 2 
Sant Martí de Tous 15 1 1 3 2 1 0 7 2 1 2 2 
Sant Martí Sarroca 18 1 3 3 2 1 0 8 2 1 2 3 
Sant Martí Sesgueiol 21 3 3 3 2 2 0 8 2 0 3 3 
Sant Mateu de Bages 13 1 1 2 2 0 0 7 0 2 3 2 
Premià de Dalt 31 10 6 3 1 2 3 6 2 1 1 2 
Sant Pere de Ribes 22 3 6 3 0 2 1 7 3 0 1 3 
Sant Pere de Riudebi 25 6 6 3 1 2 0 7 0 3 1 3 
Sant Pere de Torelló 16 3 3 2 2 0 0 6 0 3 0 3 
Sant Pere de Vilamaj 18 1 6 3 2 1 0 5 1 2 0 2 
Sant Pol de Mar 21 3 6 3 0 2 1 6 2 1 0 3 
Sant Quintí de Medio 19 3 3 3 1 2 0 7 0 3 1 3 
Sant Quirze de Besor 22 3 6 3 1 2 0 7 1 3 0 3 
Sant Quirze del Vall 32 10 6 3 1 2 3 7 2 2 0 3 
Sant Quirze Safaja 16 1 3 3 2 0 0 7 1 2 1 3 
Sant Sadurní d'Anoia 23 6 6 3 0 2 1 5 1 2 0 2 
Sant Sadurní d'Osorm 13 0 3 1 3 0 0 6 3 0 0 3 
Marganell 18 1 3 3 2 2 0 7 3 1 0 3 
Santa Cecília de Vol 16 1 1 2 5 2 0 5 1 0 3 1 
Santa Coloma de 
Cerv 31 10 6 3 0 2 3 7 2 1 1 3 
Santa Coloma de 
Gram 45 21 6 3 0 2 6 7 3 0 1 3 
Santa Eugènia de Ber 23 6 3 3 2 2 0 7 1 3 0 3 
Santa Eulàlia de Riu 18 1 3 3 2 2 0 7 2 1 2 2 
Santa Eulàlia de Ron 25 6 6 3 2 2 0 6 2 1 1 2 
Santa Fe del Penedès 20 3 3 3 2 2 0 7 0 3 1 3 
Santa Margarida de M 21 3 6 3 0 2 0 7 3 1 0 3 
Santa Margarida i el 18 3 3 3 1 2 0 6 0 3 0 3 
Barberà del Vallès 37 15 6 3 1 2 3 7 2 2 0 3 
Santa Maria de Besor 11 0 3 1 3 2 0 2 1 1 0 0 
Santa Maria de Corcó 15 1 3 2 2 1 0 6 1 3 0 2 
Santa Maria de Merlè 7 0 0 1 5 0 0 1 0 0 1 0 
Santa Maria de Marto 21 3 6 3 1 2 0 6 1 2 0 3 
Santa Maria de Miral 20 0 1 3 8 2 0 6 3 0 0 3 
Santa Maria d'Oló 13 1 3 2 1 0 0 6 0 3 0 3 
Santa Maria de Palau 23 3 6 3 1 2 1 7 2 2 1 2 
Santa Perpètua de 
Mo 37 15 6 3 1 2 3 7 1 3 0 3 
Santa Susanna 21 3 6 3 1 2 0 6 3 0 0 3 
Sant Vicenç de Caste 25 6 6 3 0 2 0 8 1 3 1 3 
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Sant Vicenç dels Hor 31 10 6 3 0 2 3 7 1 2 1 3 
Sant Vicenç de Monta 22 3 6 3 0 2 1 7 3 0 1 3 
Sant Vicenç de Torel 26 6 6 3 2 2 0 7 0 3 1 3 
Cerdanyola del Vallè 30 10 6 3 0 1 3 7 3 1 0 3 
Sentmenat 24 6 6 3 1 2 0 6 0 3 0 3 
Cercs 18 1 6 2 2 0 0 7 1 2 2 2 
Seva 18 3 3 3 2 1 0 6 1 2 0 3 
Sitges 21 3 6 3 0 2 1 6 3 0 0 3 
Sobremunt 13 0 1 2 2 2 0 6 3 0 0 3 
Sora 11 1 1 1 5 1 0 2 0 2 0 0 
Subirats 16 1 3 3 2 1 0 6 2 1 0 3 
Súria 19 3 6 3 0 2 0 5 0 3 0 2 
Tavèrnoles 16 1 3 2 3 1 0 6 3 1 0 2 
Tagamanent 21 1 6 2 5 0 0 7 0 1 3 3 
Talamanca 25 1 3 3 12 0 0 6 3 0 0 3 
Taradell 21 3 3 3 2 2 0 8 2 2 1 3 
Terrassa 29 10 6 3 0 0 3 7 2 1 1 3 
Tavertet 13 0 3 1 5 1 0 3 0 0 3 0 
Teià 31 10 6 3 2 2 1 7 3 1 0 3 
Tiana 23 3 6 3 1 2 1 7 3 0 1 3 
Tona 20 3 6 3 1 2 0 5 2 1 0 2 
Tordera 19 3 6 3 1 0 0 6 3 1 0 2 
Torelló 32 10 6 3 1 2 3 7 1 3 0 3 
Torre de Claramunt,  19 3 3 3 1 2 0 7 1 3 0 3 
Torrelavit 20 3 3 3 2 2 0 7 1 3 0 3 
Torrelles de Foix 15 1 3 2 1 2 0 6 1 2 0 3 
Torrelles de Llobreg 23 3 6 3 1 2 0 8 3 1 1 3 
Ullastrell 18 3 6 3 0 2 0 4 3 0 0 1 
Vacarisses 21 3 6 3 1 1 0 7 1 3 0 3 
Vallbona d'Anoia 22 3 6 3 1 2 0 7 1 3 0 3 
Vallcebre 16 1 3 1 2 2 0 7 3 0 1 3 
Vallgorguina 20 1 6 3 2 2 0 6 0 3 0 3 
Vallirana 22 3 6 3 1 1 1 7 2 1 1 3 
Vallromanes 20 3 6 3 1 2 0 5 3 0 0 2 
Veciana 10 1 0 3 2 1 0 3 3 0 0 0 
Vic 30 10 6 3 0 2 3 6 2 1 0 3 
Vilada 19 1 6 2 2 1 0 7 2 2 0 3 
Viladecavalls 22 3 6 3 2 2 0 6 1 2 0 3 
Viladecans 32 10 6 3 0 2 3 8 3 1 1 3 
Vilanova del Camí 31 10 6 3 0 2 3 7 2 1 1 3 
Vilanova de Sau 13 0 3 2 3 0 0 5 3 0 0 2 
Vilobí del Penedès 19 3 3 3 2 2 0 6 0 3 1 2 
Vilafranca del Pened 31 10 6 3 0 2 3 7 3 1 0 3 
Vilalba Sasserra 21 3 3 3 2 2 0 8 3 1 1 3 
Vilanova i la Geltrú 27 6 6 3 0 2 3 7 2 1 1 3 
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Viver i Serrateix 8 0 0 1 5 0 0 2 2 0 0 0 
Rupit i Pruit 12 0 1 1 3 0 0 7 2 0 3 2 
Vilanova del Vallès 22 3 6 3 1 2 0 7 2 1 1 3 
Sant Julià de Cerdan 13 0 6 3 0 1 0 3 0 0 0 3 
Badia del Vallès 18 6 0 0 0 0 6 6 3 0 0 3 
Palma de Cervelló, l 8 0 0 0 0 0 1 7 1 2 1 3 
Agullana 19 1 3 3 2 2 0 8 3 1 1 3 
Aiguaviva 25 3 3 3 8 2 0 6 1 2 1 2 
Albanyà 13 0 3 1 3 0 0 6 3 0 0 3 
Albons 18 1 3 3 3 2 0 6 2 0 2 2 
Far d'Empordà, el 18 1 1 3 3 2 0 8 2 0 3 3 
Alp 18 1 6 2 2 1 0 6 3 0 0 3 
Amer 16 1 3 3 2 1 0 6 0 3 0 3 
Anglès 22 3 6 3 1 2 0 7 1 2 2 2 
Arbúcies 19 3 6 3 0 0 0 7 1 3 0 3 
Argelaguer 19 3 3 3 2 2 0 6 1 3 0 2 
Armentera, l' 21 3 3 3 2 2 0 8 2 1 2 3 
Avinyonet de Puigven 21 3 3 3 2 2 0 8 1 1 3 3 
Begur 23 1 6 3 3 2 0 8 2 1 2 3 
Vajol, la 22 0 6 3 5 2 0 6 3 0 0 3 
Banyoles 30 10 6 3 0 2 3 6 2 1 1 2 
Bàscara 17 1 1 3 5 2 0 5 3 0 0 2 
Bellcaire d'Empordà 16 1 1 3 3 2 0 6 1 0 3 2 
Besalú 27 6 6 3 2 2 0 8 2 2 1 3 
Bescanó 19 3 3 3 2 2 0 6 1 2 1 2 
Beuda 16 1 1 2 5 1 0 6 0 3 0 3 
Bisbal d'Empordà, la 23 3 6 3 1 2 1 7 2 1 1 3 
Blanes 28 6 6 3 0 2 3 8 3 1 1 3 
Bolvir 14 0 3 1 2 2 0 6 3 0 0 3 
Bordils 21 3 3 3 2 2 0 8 1 2 2 3 
Borrassà 21 1 3 3 3 2 0 9 2 1 3 3 
Breda 30 10 6 3 1 2 1 7 1 3 0 3 
Brunyola 17 1 1 3 5 1 0 6 1 3 0 2 
Boadella i les Escau 16 1 3 2 3 2 0 5 3 0 0 2 
Cabanes 15 1 1 2 3 2 0 6 1 1 2 2 
Cabanelles 18 0 1 2 5 2 0 8 3 1 1 3 
Cadaqués 21 1 6 3 2 2 0 7 3 0 1 3 
Caldes de Malavella 16 1 3 3 1 1 0 7 2 1 1 3 
Calonge 21 1 6 3 1 2 0 8 3 0 2 3 
Camós 14 1 3 3 3 2 0 2 0 1 1 0 
Campdevànol 19 3 6 2 1 1 0 6 1 2 0 3 
Campelles 23 1 6 1 5 2 0 8 2 1 2 3 
Campllong 21 3 1 3 5 2 0 7 0 3 1 3 
Camprodon 17 1 6 1 2 0 0 7 1 1 2 3 
Canet d'Adri 17 0 3 2 5 0 0 7 2 0 3 2 
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Cantallops 16 1 1 3 2 2 0 7 2 0 3 2 
Capmany 18 1 3 2 3 2 0 7 2 1 2 2 
Queralbs 12 0 3 0 2 1 0 6 3 0 0 3 
Cassà de la Selva 17 3 3 3 1 1 0 6 1 2 1 2 
Castellfollit de la  33 10 6 3 2 2 3 7 2 2 0 3 
Castelló d'Empúries 20 3 3 3 2 2 0 7 2 1 1 3 
Castell-Platja d'Aro 23 3 6 3 2 2 0 7 3 0 1 3 
Celrà 23 3 6 3 2 2 0 7 1 3 0 3 
Cervià de Ter 19 3 3 3 2 2 0 6 0 3 1 2 
Cistella 14 1 1 2 3 2 0 5 2 1 1 1 
Siurana 15 0 1 2 3 2 0 7 3 1 0 3 
Colera 17 0 6 2 1 0 0 8 3 0 2 3 
Colomers 14 3 1 3 2 2 0 3 0 3 0 0 
Cornellà del Terri 21 3 3 3 3 2 0 7 1 3 1 2 
Corçà 22 3 3 3 3 2 0 8 2 2 1 3 
Crespià 16 1 1 3 3 2 0 6 1 2 0 3 
Darnius 18 1 3 2 3 1 0 8 3 0 2 3 
Das 12 0 1 1 2 2 0 6 3 1 0 2 
Escala, l' 23 3 6 3 1 2 1 7 2 1 1 3 
Espinelves 17 1 3 3 3 2 0 5 1 2 0 2 
Espolla 11 0 1 2 2 1 0 5 0 3 0 2 
Esponellà 16 1 1 3 2 2 0 7 2 0 2 3 
Figueres 32 10 6 3 1 2 3 7 3 1 0 3 
Flaçà 21 3 3 3 2 2 0 8 0 2 3 3 
Foixà 17 1 1 3 3 2 0 7 2 0 3 2 
Fontanals de Cerdany 17 1 3 1 3 2 0 7 3 0 2 2 
Fontanilles 17 1 1 3 3 2 0 7 3 1 0 3 
Fontcoberta 17 1 3 3 2 2 0 6 1 3 0 2 
Fornells de la Selva 27 3 3 3 8 2 0 8 2 0 3 3 
Fortià 16 1 1 3 3 2 0 6 2 0 2 2 
Garrigàs 17 1 1 3 3 2 0 7 0 1 3 3 
Garrigoles 16 0 1 2 3 2 0 8 2 0 3 3 
Garriguella 17 1 3 3 2 2 0 6 3 0 0 3 
Ger 14 0 3 1 2 1 0 7 1 0 3 3 
Girona 26 6 6 3 0 2 3 6 3 0 0 3 
Gombrèn 13 0 3 1 2 1 0 6 0 3 0 3 
Gualta 17 1 1 3 5 2 0 5 3 0 0 2 
Guils de Cerdanya 14 0 3 1 2 2 0 6 3 0 0 3 
Hostalric 32 10 6 3 1 2 3 7 2 1 1 3 
Isòvol 18 1 3 1 3 2 0 8 3 0 2 3 
Jafre 18 1 3 3 2 2 0 7 2 1 2 2 
Jonquera, la 18 1 6 3 2 0 0 6 3 0 0 3 
Juià 17 1 3 3 2 2 0 6 0 3 0 3 
Lladó 16 1 3 3 2 2 0 5 2 1 0 2 
Llagostera 15 1 3 3 2 0 0 6 2 1 1 2 
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Llambilles 18 1 3 3 3 2 0 6 2 1 1 2 
Llanars 21 1 6 1 3 2 0 8 2 0 3 3 
Llançà 20 1 6 3 1 2 0 7 3 0 1 3 
Llers 21 1 3 3 5 2 0 7 3 1 0 3 
Llívia 16 1 3 2 1 2 0 7 3 0 1 3 
Lloret de Mar 21 3 6 3 0 1 1 7 3 0 1 3 
Llosses, les 14 0 3 0 5 0 0 6 3 0 0 3 
Madremanya 15 0 1 3 3 2 0 6 3 0 0 3 
Maià de Montcal 20 1 1 3 5 2 0 8 2 1 2 3 
Meranges 13 0 3 0 3 1 0 6 3 0 0 3 
Masarac 16 1 1 3 3 2 0 6 1 0 3 2 
Massanes 16 1 3 3 3 1 0 5 0 3 0 2 
Maçanet de Cabrenys 18 0 6 2 3 0 0 7 2 0 2 3 
Maçanet de la Selva 17 3 3 3 1 0 0 7 0 3 1 3 
Mieres 15 1 3 2 2 2 0 5 0 3 0 2 
Mollet de Peralada 16 1 1 3 3 2 0 6 3 0 0 3 
Molló 14 0 3 0 2 2 0 7 2 0 2 3 
Montagut i Oix 16 1 3 2 2 0 0 8 1 1 3 3 
Mont-ras 20 3 3 3 3 2 0 6 2 1 1 2 
Navata 16 1 3 2 1 2 0 7 2 0 3 2 
Ogassa 15 0 3 1 2 1 0 8 2 1 2 3 
Olot 31 10 6 3 1 2 3 6 2 1 0 3 
Ordis 14 1 1 3 2 2 0 5 0 3 0 2 
Osor 22 1 6 3 5 0 0 7 1 2 1 3 
Palafrugell 24 3 6 3 1 2 1 8 3 1 1 3 
Palamós 29 6 6 3 1 2 3 8 3 1 1 3 
Palau de Santa Eulàl 19 1 1 3 5 2 0 7 0 3 1 3 
Palau-saverdera 18 3 3 2 1 2 0 7 2 1 1 3 
Palau-sator 18 1 1 3 5 2 0 6 3 1 0 2 
Palol de Revardit 23 3 3 3 5 2 0 7 1 3 0 3 
Pals 19 1 3 3 2 2 0 8 2 0 3 3 
Pardines 14 0 3 0 2 2 0 7 1 0 3 3 
Parlavà 17 1 1 3 2 2 0 8 0 2 3 3 
Pau 18 1 3 3 2 2 0 7 0 3 1 3 
Pedret i Marzà 17 1 0 3 5 2 0 6 1 3 0 2 
Pera, la 17 1 1 3 3 2 0 7 0 3 1 3 
Peralada 14 1 1 2 2 2 0 6 3 0 1 2 
Planes d'Hostoles, l 20 1 6 3 2 2 0 6 0 3 1 2 
Planoles 19 1 6 1 2 2 0 7 1 2 1 3 
Pont de Molins 24 1 3 3 8 2 0 7 3 0 1 3 
Pontós 20 1 1 3 5 2 0 8 2 0 3 3 
Porqueres 19 3 3 3 2 2 0 6 1 1 2 2 
Portbou 18 1 6 3 0 2 0 6 3 0 0 3 
Preses, les 19 3 3 3 2 2 0 6 1 3 0 2 
Port de la Selva, el 22 1 6 3 2 2 0 8 2 0 3 3 
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Puigcerdà 23 3 6 3 2 2 0 7 3 0 1 3 
Quart 21 1 6 3 3 1 0 7 2 2 1 2 
Rabós 11 0 1 1 1 2 0 6 3 0 0 3 
Regencós 23 3 3 3 5 2 0 7 1 2 1 3 
Ribes de Freser 18 1 6 2 1 1 0 7 1 3 0 3 
Riells i Viabrea 21 3 6 3 1 2 0 6 0 3 0 3 
Ripoll 18 3 6 2 1 0 0 6 2 1 0 3 
Riudarenes 16 1 3 3 2 2 0 5 0 3 1 1 
Riudaura 18 1 3 2 3 1 0 8 3 0 2 3 
Riudellots de la Sel 26 6 3 3 5 2 0 7 1 3 0 3 
Riumors 19 1 1 3 5 2 0 7 1 0 3 3 
Roses 23 3 6 3 1 2 0 8 3 1 1 3 
Rupià 14 1 1 3 3 2 0 4 0 0 3 1 
Sales de Llierca 13 0 3 1 5 2 0 2 2 0 0 0 
Salt 31 10 6 3 0 2 3 7 3 0 1 3 
Sant Andreu Salou 11 1 1 2 3 2 0 2 2 0 0 0 
Sant Climent Sescebe 18 1 3 3 2 2 0 7 3 0 1 3 
Sant Feliu de Buixal 17 1 3 3 3 1 0 6 0 3 0 3 
Sant Feliu de Guíxol 29 6 6 3 1 2 3 8 2 1 2 3 
Sant Feliu de Paller 14 1 3 2 2 0 0 6 1 2 1 2 
Sant Ferriol 16 1 1 2 5 1 0 6 3 0 0 3 
Sant Gregori 19 1 3 3 2 2 0 8 3 1 1 3 
Sant Hilari Sacalm 20 3 6 3 2 0 0 6 1 2 0 3 
Sant Jaume de Llierc 19 3 3 3 2 2 0 6 0 3 0 3 
Sant Jordi Desvalls 15 1 3 3 2 2 0 4 0 0 3 1 
Sant Joan de les Aba 17 1 6 2 1 1 0 6 0 3 0 3 
Sant Joan de Mollet 17 1 3 3 2 2 0 6 3 1 0 2 
Sant Julià de Ramis 21 3 3 3 2 2 0 8 2 1 2 3 
Vallfogona de Ripoll 14 0 3 1 5 0 0 5 3 1 0 1 
Sant Llorenç de la M 18 0 3 3 2 2 0 8 3 0 2 3 
Sant Martí de Llémen 14 0 3 2 2 0 0 7 3 0 1 3 
Sant Martí Vell 17 1 3 3 1 2 0 7 3 1 0 3 
Sant Miquel de 
Campm 6 0 1 1 2 0 0 2 2 0 0 0 
Sant Miquel de Fluvi 17 1 3 3 1 2 0 7 1 3 0 3 
Sant Mori 20 1 3 3 5 2 0 6 0 2 2 2 
Sant Pau de Segúries 23 3 6 2 2 2 0 8 1 1 3 3 
Sant Pere Pescador 17 1 3 3 2 2 0 6 3 0 0 3 
Santa Coloma de 
Farn 19 3 6 3 1 0 0 6 2 1 1 2 
Santa Cristina d'Aro 20 1 6 3 2 0 0 8 2 1 3 2 
Santa Llogaia d'Àlgu 29 3 3 3 12 2 0 6 3 0 0 3 
Sant Aniol de Finest 15 1 3 1 3 1 0 6 0 3 0 3 
Santa Pau 17 1 3 2 3 1 0 7 2 2 0 3 
Sant Joan les Fonts 20 3 3 3 3 2 0 6 0 3 0 3 
Sarrià de Ter 33 10 6 3 2 2 3 7 3 1 0 3 
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Saus, Camallera i Ll 18 1 3 3 2 2 0 7 2 2 1 2 
Selva de Mar, la 23 1 6 3 3 2 0 8 2 1 2 3 
Cellera de Ter, la 23 3 6 3 1 2 0 8 1 2 2 3 
Serinyà 16 1 3 3 1 2 0 6 1 2 1 2 
Serra de Daró 18 1 1 3 5 2 0 6 0 3 0 3 
Setcases 16 0 6 0 3 1 0 6 3 0 0 3 
Sils 19 3 3 3 1 2 0 7 1 3 0 3 
Susqueda 12 0 3 1 2 0 0 6 3 0 0 3 
Tallada d'Empordà, l 15 1 1 3 3 2 0 5 2 1 0 2 
Terrades 15 0 1 3 1 2 0 8 3 0 2 3 
Torrent 18 1 1 3 5 2 0 6 3 1 0 2 
Torroella de Fluvià 15 1 1 3 2 2 0 6 1 2 1 2 
Torroella de Montgrí 17 1 3 3 1 1 0 8 3 1 1 3 
Tortellà 17 1 3 3 2 2 0 6 0 3 0 3 
Toses 11 0 3 0 2 0 0 6 3 0 0 3 
Tossa de Mar 19 1 6 3 1 1 0 7 3 0 1 3 
Ultramort 17 1 1 3 3 2 0 7 1 3 0 3 
Ullà 19 3 3 3 2 2 0 6 2 2 0 2 
Ullastret 16 1 1 3 3 2 0 6 3 0 1 2 
Urús 15 0 3 1 3 1 0 7 3 0 1 3 
Vall d'en Bas, la 15 1 3 2 2 0 0 7 1 3 1 2 
Vall de Bianya, la 14 1 3 1 3 0 0 6 0 3 0 3 
Vall-llobrega 21 3 6 3 2 2 0 5 1 2 0 2 
Ventalló 16 1 1 3 2 2 0 7 2 1 2 2 
Verges 19 1 3 3 3 2 0 7 0 1 3 3 
Vidrà 14 0 3 0 3 2 0 6 2 2 0 2 
Vidreres 18 1 6 3 1 0 0 7 2 1 1 3 
Vilabertran 20 3 3 3 2 2 0 7 2 1 2 2 
Vilablareix 24 6 3 3 3 2 0 7 2 1 1 3 
Viladasens 14 0 1 2 3 2 0 6 3 0 1 2 
Viladamat 16 1 1 3 3 2 0 6 3 0 1 2 
Vilademuls 15 0 1 3 3 1 0 7 2 1 2 2 
Viladrau 14 0 3 3 2 0 0 6 1 1 2 2 
Vilafant 24 6 3 3 2 2 1 7 1 2 1 3 
Vilaür 19 1 1 3 5 2 0 7 1 2 1 3 
Vilajuïga 17 1 3 3 2 2 0 6 3 1 0 2 
Vilallonga de Ter 15 0 3 0 3 1 0 8 2 0 3 3 
Vilamacolum 17 1 1 3 2 2 0 8 3 0 2 3 
Vilamalla 33 6 3 3 12 2 0 7 3 1 0 3 
Vilamaniscle 16 0 3 3 2 2 0 6 3 0 0 3 
Vilanant 15 1 1 3 2 2 0 6 1 2 1 2 
Vila-sacra 24 3 3 3 5 2 0 8 2 1 2 3 
Vilopriu 17 1 1 3 2 2 0 8 2 0 3 3 
Vilobí d'Onyar 18 1 3 3 2 2 0 7 3 1 0 3 
Biure 18 0 3 3 3 2 0 7 1 0 3 3 
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Cruïlles, Monells i  13 1 1 3 3 0 0 5 2 1 0 2 
Forallac 18 1 3 3 3 1 0 7 1 2 1 3 
Sant Julià del Llor  23 3 6 3 2 2 0 7 0 3 1 3 
Abella de la Conca 15 0 1 0 12 0 0 2 2 0 0 0 
Àger 11 0 1 2 3 0 0 5 3 0 1 1 
Agramunt 14 1 1 3 1 2 0 6 1 2 1 2 
Alamús, els 16 1 1 3 3 2 0 6 2 1 1 2 
Alàs i Cerc 12 0 3 0 3 0 0 6 3 0 0 3 
Albagés, l' 15 1 1 3 2 2 0 6 1 1 3 1 
Albatàrrec 18 3 3 3 1 2 0 6 3 0 0 3 
Albesa 16 1 1 3 1 2 0 8 2 1 2 3 
Albi, l' 15 1 1 3 2 2 0 6 1 2 1 2 
Alcanó 14 0 0 3 2 2 0 7 1 3 0 3 
Alcarràs 14 1 1 3 1 2 0 6 2 1 1 2 
Alcoletge 19 3 3 3 2 2 0 6 1 2 1 2 
Alfarràs 18 3 3 3 1 2 0 6 1 0 3 2 
Alfés 14 0 0 2 3 2 0 7 3 0 1 3 
Algerri 13 1 0 3 3 2 0 4 2 0 1 1 
Alguaire 16 1 1 3 2 2 0 7 0 1 3 3 
Alins 9 0 3 0 0 0 0 6 3 0 1 2 
Almacelles 18 3 3 3 1 2 0 6 2 1 1 2 
Almatret 13 1 1 2 2 2 0 5 3 0 0 2 
Almenar 16 1 1 3 2 2 0 7 2 1 2 2 
Alòs de Balaguer 14 0 1 0 8 1 0 4 0 0 3 1 
Alpicat 18 3 3 3 1 2 0 6 2 1 1 2 
Alt Àneu 10 0 3 0 1 0 0 6 3 0 0 3 
Naut Aran 14 0 6 0 2 0 0 6 3 0 0 3 
Anglesola 16 1 1 3 3 2 0 6 1 1 2 2 
Arbeca 15 1 1 3 2 2 0 6 1 1 3 1 
Pont de Bar, el 13 0 3 0 2 2 0 6 3 0 0 3 
Arres 9 0 3 0 1 2 0 3 0 0 0 3 
Arsèguel 12 0 1 0 3 2 0 6 3 0 0 3 
Artesa de Lleida 14 1 1 3 1 2 0 6 1 3 0 2 
Artesa de Segre 12 1 1 2 2 0 0 6 1 2 1 2 
Sentiu de Sió, la 16 1 1 3 3 2 0 6 0 3 0 3 
Aspa 15 0 1 3 2 2 0 7 3 1 0 3 
Avellanes i Santa Li 8 0 0 2 2 0 0 4 1 0 3 0 
Aitona 13 0 1 3 1 2 0 6 2 0 2 2 
Baix Pallars 13 0 3 0 2 0 0 8 2 0 3 3 
Balaguer 17 3 3 3 0 2 0 6 2 1 1 2 
Barbens 16 1 3 3 1 2 0 6 3 0 0 3 
Baronia de Rialb, la 5 0 0 1 1 0 0 3 2 0 1 0 
Vall de Boí, la 13 0 6 0 1 0 0 6 3 0 0 3 
Bassella 14 0 1 3 3 0 0 7 3 1 0 3 
Bausen 17 1 6 0 2 2 0 6 3 0 0 3 
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Belianes 16 1 1 3 2 2 0 7 0 1 3 3 
Bellcaire d'Urgell 15 1 1 3 2 2 0 6 1 2 1 2 
Bell-lloc d'Urgell 15 1 1 3 2 2 0 6 2 1 1 2 
Bellmunt d'Urgell 13 1 1 3 3 2 0 3 3 0 0 0 
Bellpuig 19 3 3 3 1 2 0 7 1 2 1 3 
Bellver de Cerdanya 15 1 3 1 2 0 0 8 2 0 3 3 
Bellvís 15 1 1 3 2 2 0 6 2 1 1 2 
Benavent de Segrià 17 1 3 3 2 2 0 6 2 1 1 2 
Biosca 4 0 0 1 2 0 0 1 1 0 0 0 
Bovera 17 1 1 3 2 2 0 8 2 2 1 3 
Bòrdes, es 18 0 6 1 1 2 0 8 2 0 3 3 
Borges Blanques, les 16 1 3 3 0 2 0 7 2 1 1 3 
Bossòst 19 1 6 2 1 2 0 7 3 0 1 3 
Cabanabona 12 0 0 2 0 2 0 8 3 0 2 3 
Cabó 7 0 0 0 1 0 0 6 3 0 0 3 
Camarasa 12 0 1 3 2 0 0 6 2 1 1 2 
Canejan 16 0 6 0 2 2 0 6 3 0 0 3 
Castellar de la Ribe 11 0 0 1 3 0 0 7 0 1 3 3 
Castelldans 11 0 1 2 1 2 0 5 1 0 3 1 
Castellnou de Seana 13 1 1 3 2 2 0 4 1 2 0 1 
Castelló de Farfanya 11 0 0 3 3 2 0 3 3 0 0 0 
Castellserà 16 1 1 3 2 2 0 7 1 3 1 2 
Cava 8 0 1 0 2 2 0 3 0 0 0 3 
Cervera 17 3 3 3 0 2 0 6 2 2 0 2 
Cervià de les Garrig 15 1 1 3 2 2 0 6 0 2 2 2 
Ciutadilla 17 1 0 3 3 2 0 8 2 0 3 3 
Clariana de Cardener 17 0 0 2 5 1 0 9 1 2 3 3 
Cogul, el 13 1 1 3 2 2 0 4 1 2 0 1 
Coll de Nargó 9 0 1 0 2 0 0 6 2 1 1 2 
Corbins 18 1 3 3 1 2 0 8 1 1 3 3 
Cubells 13 0 0 3 2 2 0 6 2 0 2 2 
Espluga Calba, l' 13 1 1 3 2 2 0 4 1 1 1 1 
Espot 10 0 3 0 1 0 0 6 3 0 0 3 
Estaràs 17 1 0 3 5 2 0 6 3 0 0 3 
Esterri d'Àneu 17 1 6 2 0 2 0 6 3 0 1 2 
Esterri de Cardós 14 0 3 0 3 2 0 6 3 0 0 3 
Estamariu 16 0 6 0 2 2 0 6 2 2 0 2 
Farrera 14 0 3 0 5 0 0 6 3 0 1 2 
Floresta, la 16 1 1 3 2 2 0 7 3 1 0 3 
Fondarella 26 3 3 3 8 2 0 7 1 2 1 3 
Foradada 13 0 0 0 5 2 0 6 3 1 0 2 
Fuliola, la 20 3 3 3 2 2 0 7 2 1 2 2 
Fulleda 20 1 1 3 5 2 0 8 2 0 3 3 
Gavet de la Conca 5 0 0 1 2 0 0 2 0 2 0 0 
Golmés 21 3 3 3 3 2 0 7 3 1 0 3 
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Gósol 14 0 3 1 2 0 0 8 2 0 3 3 
Granadella, la 13 0 0 3 2 2 0 6 0 2 2 2 
Granja d'Escarp, la 16 1 1 3 2 2 0 7 2 0 3 2 
Granyanella 19 0 0 3 8 2 0 6 2 2 0 2 
Granyena de Segarra 14 1 0 3 2 2 0 6 3 0 0 3 
Granyena de les Garr 10 0 0 3 3 2 0 2 2 0 0 0 
Guimerà 14 1 0 3 2 2 0 6 2 1 1 2 
Guissona 16 3 3 3 0 2 0 5 0 3 0 2 
Guixers 16 0 1 1 8 0 0 6 0 3 0 3 
Ivars de Noguera 16 0 1 3 2 2 0 8 2 0 3 3 
Ivars d'Urgell 13 1 1 3 2 2 0 4 1 2 0 1 
Ivorra 8 0 0 2 2 2 0 2 0 0 2 0 
Isona i Conca Dellà 8 0 1 1 2 0 0 4 1 1 2 0 
Juncosa 15 0 0 3 5 1 0 6 2 1 1 2 
Juneda 13 1 1 3 1 2 0 5 1 2 1 1 
Lleida 21 3 6 3 0 2 1 6 3 0 0 3 
Les 18 1 6 1 2 2 0 6 3 0 0 3 
Linyola 18 3 3 3 1 2 0 6 1 1 2 2 
Lladorre 15 0 6 0 2 1 0 6 3 0 0 3 
Lladurs 10 0 0 1 3 0 0 6 3 0 0 3 
Llardecans 14 0 0 3 3 2 0 6 3 1 0 2 
Llavorsí 10 0 3 1 0 0 0 6 3 0 1 2 
Lles de Cerdanya 15 0 6 0 3 0 0 6 3 0 0 3 
Llimiana 11 0 0 1 3 1 0 6 3 0 0 3 
Llobera 17 0 0 2 5 1 0 9 3 0 3 3 
Maldà 12 1 0 3 3 2 0 3 2 1 0 0 
Massalcoreig 13 1 1 3 1 2 0 5 3 0 0 2 
Massoteres 8 0 0 2 2 2 0 2 2 0 0 0 
Maials 15 0 1 3 2 2 0 7 1 2 2 2 
Menàrguens 15 1 1 3 2 2 0 6 1 2 1 2 
Miralcamp 19 3 3 3 2 2 0 6 0 3 0 3 
Molsosa, la 8 1 0 2 3 1 0 1 1 0 0 0 
Mollerussa 30 10 6 3 0 2 3 6 2 1 0 3 
Montgai 15 1 1 3 2 2 0 6 1 3 0 2 
Montellà i Martinet 15 0 6 1 2 0 0 6 2 1 0 3 
Montferrer i Castell 14 0 3 1 3 0 0 7 2 0 3 2 
Montoliu de Segarra 16 1 0 3 2 2 0 8 2 0 3 3 
Montoliu de Lleida 15 1 1 2 2 2 0 7 3 1 0 3 
Montornès de Segarra 13 0 0 3 2 2 0 6 3 0 0 3 
Nalec 17 1 0 3 3 2 0 8 2 3 0 3 
Navès 7 0 0 0 5 0 0 2 0 2 0 0 
Odèn 8 0 1 0 2 0 0 5 3 0 0 2 
Oliana 15 1 3 2 1 2 0 6 1 3 0 2 
Oliola 3 0 0 1 2 0 0 0 0 0 0 0 
Olius 11 1 1 2 2 0 0 5 0 3 0 2 
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Oluges, les 15 1 0 3 5 2 0 4 2 0 1 1 
Omellons, els 17 1 1 3 2 2 0 8 1 3 1 3 
Omells de na Gaia, e 16 0 1 3 5 2 0 5 3 0 0 2 
Organyà 18 1 3 2 2 2 0 8 2 1 2 3 
Os de Balaguer 11 0 1 1 2 0 0 7 1 1 3 2 
Ossó de Sió 8 1 0 2 3 2 0 0 0 0 0 0 
Palau d'Anglesola, e 18 3 3 3 1 2 0 6 2 1 1 2 
Conca de Dalt 8 0 1 0 2 0 0 5 2 0 2 1 
Coma i la Pedra, la 16 0 3 1 5 0 0 7 3 0 1 3 
Penelles 15 1 0 3 2 2 0 7 3 1 0 3 
Peramola 6 0 1 2 2 0 0 1 1 0 0 0 
Pinell de Solsonès 8 0 0 1 3 0 0 4 3 0 0 1 
Pinós 6 0 0 1 3 0 0 2 1 0 1 0 
Poal, el 17 3 1 3 2 2 0 6 0 1 3 2 
Pobla de Cérvoles, l 9 0 0 3 1 1 0 4 1 2 0 1 
Bellaguarda 16 1 1 3 2 2 0 7 0 2 3 2 
Pobla de Segur, la 18 1 6 2 0 1 0 8 2 1 2 3 
Ponts 17 1 3 3 1 2 0 7 2 1 2 2 
Pont de Suert, el 14 0 6 1 0 0 0 7 2 0 2 3 
Portella, la 16 1 3 3 1 2 0 6 3 0 0 3 
Prats i Sansor 18 1 3 2 3 2 0 7 2 1 2 2 
Preixana 13 1 1 2 2 2 0 5 0 3 0 2 
Preixens 19 1 1 3 5 2 0 7 2 1 2 2 
Prullans 14 0 3 0 3 2 0 6 3 0 0 3 
Puiggròs 11 1 1 3 1 2 0 3 0 3 0 0 
Puigverd d'Agramunt 10 1 0 3 3 2 0 1 0 1 0 0 
Puigverd de Lleida 18 1 3 3 1 2 0 8 1 2 2 3 
Rialp 14 0 3 1 2 0 0 8 3 1 1 3 
Ribera d'Urgellet 10 0 3 1 2 0 0 4 2 0 1 1 
Riner 12 0 0 3 2 0 0 7 3 1 0 3 
Rosselló 18 3 3 3 0 2 0 7 1 2 1 3 
Salàs de Pallars 11 0 1 1 2 1 0 6 3 0 1 2 
Sanaüja 17 1 1 3 2 2 0 8 2 0 3 3 
Sant Guim de Freixen 15 1 1 3 2 2 0 6 0 3 1 2 
Sant Llorenç de Moru 24 3 6 3 2 2 0 8 2 0 3 3 
Sant Ramon 14 1 1 3 3 2 0 4 0 3 0 1 
Sant Esteve de la Sa 5 0 0 0 2 0 0 3 3 0 0 0 
Sant Guim de la Plan 11 0 0 3 3 2 0 3 0 0 3 0 
Sarroca de Lleida 11 0 0 3 0 2 0 6 0 3 0 3 
Sarroca de Bellera 19 0 1 0 8 2 0 8 2 0 3 3 
Senterada 15 0 6 0 2 1 0 6 2 0 2 2 
Seu d'Urgell, la 23 3 6 3 0 2 1 8 3 1 1 3 
Seròs 15 1 1 3 2 2 0 6 1 1 2 2 
Sidamon 19 3 3 3 2 2 0 6 1 3 0 2 
Soleràs, el 17 1 1 3 2 2 0 8 0 3 2 3 
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Solsona 22 3 6 3 1 2 1 6 2 1 1 2 
Soriguera 12 0 3 0 2 0 0 7 3 0 1 3 
Sort 13 1 3 1 1 0 0 7 3 0 1 3 
Soses 13 1 1 3 2 2 0 4 1 2 0 1 
Sudanell 17 1 3 3 1 2 0 7 2 1 1 3 
Sunyer 14 1 1 2 2 2 0 6 3 0 1 2 
Talarn 12 1 1 2 2 2 0 4 3 0 0 1 
Talavera 10 0 0 3 3 2 0 2 2 0 0 0 
Tàrrega 18 3 3 3 0 2 0 7 2 1 1 3 
Tarrés 13 0 1 3 1 2 0 6 3 0 0 3 
Tarroja de Segarra 16 1 1 3 2 2 0 7 2 2 0 3 
Térmens 16 1 1 3 2 2 0 7 2 2 1 2 
Tírvia 20 1 6 2 1 2 0 8 3 1 1 3 
Tiurana 14 0 1 3 2 2 0 6 3 0 0 3 
Torà 12 1 1 2 1 0 0 7 1 3 0 3 
Torms, els 15 0 1 3 2 2 0 7 1 3 0 3 
Tornabous 15 1 1 3 2 2 0 6 3 0 1 2 
Torrebesses 13 1 0 3 1 2 0 6 0 3 0 3 
Torre de Cabdella, l 10 0 3 0 0 0 0 7 3 1 0 3 
Torrefarrera 21 3 3 3 2 2 0 8 3 1 1 3 
Torregrossa 14 1 1 3 1 2 0 6 1 1 2 2 
Torrelameu 13 1 1 3 2 2 0 4 3 0 0 1 
Torres de Segre 15 1 1 3 2 2 0 6 2 2 0 2 
Torre-serona 18 3 1 3 3 2 0 6 3 1 0 2 
Tremp 12 1 3 1 0 0 0 7 3 0 1 3 
Vallbona de les Mong 12 1 0 1 2 2 0 6 1 2 0 3 
Valls de Valira, les 15 0 6 1 1 0 0 7 3 0 1 3 
Vallfogona de Balagu 17 3 1 3 2 2 0 6 1 2 1 2 
Verdú 10 1 1 3 1 2 0 2 2 0 0 0 
Vielha e Mijaran 16 1 6 1 1 0 0 7 3 0 1 3 
Vilagrassa 16 1 1 3 1 2 0 8 3 1 1 3 
Vilaller 17 1 6 1 0 1 0 8 3 1 1 3 
Vilamòs 19 0 6 2 3 1 0 7 3 1 0 3 
Vilanova de Bellpuig 15 1 1 3 1 2 0 7 2 2 1 2 
Vilanova de l'Aguda 10 0 0 2 2 1 0 5 3 0 0 2 
Vilanova de Meià 8 0 1 1 5 0 0 1 1 0 0 0 
Vilanova de Segrià 18 1 3 3 3 2 0 6 3 0 0 3 
Vila-sana 17 1 1 3 5 2 0 5 2 1 0 2 
Vilosell, el 12 0 1 3 3 2 0 3 2 1 0 0 
Vilanova de la Barca 12 1 1 3 0 2 0 5 2 1 1 1 
Vinaixa 15 1 1 3 2 2 0 6 0 3 0 3 
Vall de Cardós 18 1 6 0 3 0 0 8 1 1 3 3 
Sant Martí de Riucor 15 1 1 3 2 2 0 6 1 1 3 1 
Guingueta d'Àneu, la 16 0 6 0 3 0 0 7 1 0 3 3 
Castell de Mur 8 0 0 1 1 0 0 6 3 0 0 3 
 19
Ribera d'Ondara 18 1 0 3 5 2 0 7 1 2 2 2 
Valls d'Aguilar, les 8 0 3 0 2 0 0 3 1 2 0 0 
Torrefeta i Florejac 11 0 0 3 3 2 0 3 0 2 1 0 
Fígols i Alinyà 10 0 1 0 2 0 0 7 1 3 0 3 
Vansa i Fórnols, la 12 0 3 0 1 0 0 8 1 1 3 3 
Josa i Tuixén 13 0 3 0 2 1 0 7 3 0 1 3 
Plans de Sió, els 15 1 0 3 5 2 0 4 0 1 3 0 
Gimenells i el Pla d 14 0 1 3 2 2 0 6 2 0 3 1 
Riu de Cerdanya 14 0 3 1 2 2 0 6 3 0 0 3 
Aiguamúrcia 13 1 1 3 2 0 0 6 1 2 1 2 
Albinyana 19 1 3 3 2 2 0 8 2 1 2 3 
Albiol, l' 16 0 3 3 1 2 0 7 3 0 1 3 
Alcanar 16 1 3 3 1 2 0 6 2 1 1 2 
Alcover 18 1 3 3 1 2 0 8 1 3 1 3 
Aldover 15 1 1 3 1 2 0 7 2 0 3 2 
Aleixar, l' 15 0 1 3 3 2 0 6 1 1 2 2 
Alfara de Carles 9 0 1 1 1 2 0 4 1 0 3 0 
Alforja 17 1 3 3 1 2 0 7 1 2 1 3 
Alió 18 3 1 3 2 2 0 7 0 3 1 3 
Almoster 21 1 6 3 1 2 0 8 2 1 3 2 
Altafulla 22 3 6 3 0 2 1 7 3 0 1 3 
Ametlla de Mar, l' 16 1 3 3 0 2 0 7 3 0 1 3 
Amposta 17 1 3 3 1 2 0 7 2 1 1 3 
Arbolí 18 0 1 3 5 2 0 7 2 2 0 3 
Arboç, l' 18 3 3 3 0 2 0 7 1 3 0 3 
Argentera, l' 14 0 3 1 5 2 0 3 0 0 0 3 
Arnes 14 1 1 2 2 1 0 7 3 0 1 3 
Ascó 16 1 1 3 2 2 0 7 3 0 1 3 
Banyeres del 
Penedès 17 3 3 3 1 2 0 5 0 3 0 2 
Barberà de la Conca 12 1 1 3 0 2 0 5 1 2 0 2 
Batea 12 1 1 3 0 0 0 7 1 2 1 3 
Bellmunt del Priorat 16 1 3 3 0 2 0 7 0 2 2 3 
Bellvei 19 3 3 3 2 2 0 6 2 1 0 3 
Benifallet 14 1 1 2 2 2 0 6 3 0 1 2 
Benissanet 14 1 3 3 1 2 0 4 2 0 1 1 
Bisbal de Falset, la 14 1 1 3 1 2 0 6 3 0 0 3 
Bisbal del Penedès,  16 1 3 3 0 2 0 7 2 1 1 3 
Blancafort 16 1 1 3 2 2 0 7 1 3 0 3 
Bonastre 17 1 3 3 1 2 0 7 3 0 1 3 
Borges del Camp, les 22 3 3 3 2 2 0 9 2 1 3 3 
Bot 13 1 1 3 0 2 0 6 1 3 0 2 
Botarell 18 1 3 3 2 2 0 7 3 1 1 2 
Bràfim 17 1 3 3 2 2 0 6 1 2 1 2 
Cabacés 17 1 1 3 2 2 0 8 1 2 2 3 
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Cabra del Camp 16 1 3 3 1 2 0 6 1 2 1 2 
Calafell 24 3 6 3 0 2 3 7 3 0 1 3 
Cambrils 22 3 6 3 0 2 1 7 3 0 1 3 
Capafonts 19 0 3 3 5 2 0 6 3 0 0 3 
Capçanes 14 0 1 3 2 2 0 6 1 3 0 2 
Caseres 13 0 1 2 1 2 0 7 2 2 0 3 
Castellvell del Camp 24 3 6 3 2 2 1 7 2 2 0 3 
Catllar, el 17 1 3 3 2 2 0 6 2 0 2 2 
Sénia, la 16 1 3 3 2 0 0 7 1 3 0 3 
Colldejou 21 0 3 3 5 2 0 8 3 0 2 3 
Conesa 14 0 0 3 3 2 0 6 0 0 3 3 
Constantí 20 3 3 3 3 2 0 6 2 1 1 2 
Corbera d'Ebre 15 1 1 3 0 1 0 9 2 1 3 3 
Cornudella de Montsa 16 1 3 3 2 1 0 6 2 1 0 3 
Creixell 19 1 6 3 0 2 0 7 2 1 1 3 
Cunit 24 3 6 3 0 2 3 7 3 0 1 3 
Xerta 18 1 3 3 1 2 0 8 3 1 1 3 
Duesaigües 18 0 3 3 3 2 0 7 2 0 3 2 
Espluga de Francolí, 18 1 3 3 1 2 0 8 2 2 1 3 
Falset 17 1 3 3 1 2 0 7 2 2 0 3 
Fatarella, la 13 1 1 3 0 1 0 7 2 1 1 3 
Febró, la 22 0 3 3 8 2 0 6 3 0 0 3 
Figuera, la 16 0 1 3 1 2 0 9 1 2 3 3 
Figuerola del Camp 19 1 1 3 5 2 0 7 3 0 1 3 
Flix 17 1 3 3 1 1 0 8 1 2 2 3 
Forès 16 0 0 3 5 2 0 6 3 0 0 3 
Freginals 17 1 1 3 2 2 0 8 3 0 2 3 
Galera, la 13 1 1 3 1 2 0 5 0 3 0 2 
Gandesa 14 1 3 3 0 1 0 6 2 1 1 2 
Garcia 14 0 1 3 2 1 0 7 3 1 0 3 
Garidells, els 18 3 3 3 3 2 0 4 2 1 0 1 
Ginestar 16 1 3 3 1 2 0 6 0 2 2 2 
Godall 12 1 1 3 1 2 0 4 2 1 0 1 
Gratallops 15 1 1 3 3 2 0 5 0 3 0 2 
Guiamets, els 14 1 1 3 2 2 0 5 1 1 1 2 
Horta de Sant Joan 14 1 1 3 2 0 0 7 1 1 3 2 
Lloar, el 18 0 3 3 3 2 0 7 2 2 0 3 
Llorac 14 0 0 3 2 2 0 7 1 2 1 3 
Llorenç del Penedès 21 6 3 3 1 2 0 6 2 1 1 2 
Margalef 14 0 1 3 2 2 0 6 3 0 0 3 
Marçà 15 1 1 3 2 2 0 6 1 2 0 3 
Mas de Barberans 12 0 0 3 1 2 0 6 0 3 1 2 
Masdenverge 18 3 3 3 1 2 0 6 0 3 1 2 
Masllorenç 20 3 3 3 2 2 0 7 2 2 0 3 
Masó, la 17 1 3 3 2 2 0 6 3 0 0 3 
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Maspujols 19 3 3 3 1 2 0 7 0 3 2 2 
Masroig, el 15 1 1 3 1 2 0 7 1 3 1 2 
Milà, el 16 1 1 3 1 2 0 8 2 0 3 3 
Miravet 15 1 1 3 2 2 0 6 1 0 3 2 
Molar, el 16 1 1 3 2 2 0 7 1 3 1 2 
Montblanc 17 3 3 3 0 1 0 7 1 3 0 3 
Montbrió del Camp 19 3 3 3 1 2 0 7 2 1 1 3 
Montferri 12 1 1 2 0 2 0 6 0 3 0 3 
Montmell, el 15 0 3 3 1 1 0 7 3 0 1 3 
Mont-ral 12 1 1 3 1 0 0 6 3 1 0 2 
Mont-roig del Camp 16 1 3 3 1 2 0 6 2 0 2 2 
Móra d'Ebre 17 1 3 3 1 2 0 7 3 1 0 3 
Móra la Nova 20 3 3 3 1 2 0 8 2 1 2 3 
Morell, el 24 3 6 3 2 2 1 7 0 2 2 3 
Morera de Montsant,  7 0 1 0 2 2 0 2 1 1 0 0 
Nou de Gaià, la 20 1 3 3 2 2 0 9 2 1 3 3 
Nulles 17 1 1 3 2 2 0 8 2 1 2 3 
Palma d'Ebre, la 12 1 1 3 1 2 0 4 1 1 1 1 
Pallaresos, els 23 3 6 3 1 2 1 7 2 1 1 3 
Passanant i Belltall 14 0 0 3 2 2 0 7 3 0 1 3 
Paüls 14 1 1 2 1 1 0 8 2 1 2 3 
Perafort 19 1 3 3 2 2 0 8 1 1 3 3 
Perelló, el 17 1 3 3 2 2 0 6 2 1 1 2 
Piles, les 11 0 0 3 2 2 0 4 2 0 1 1 
Pinell de Brai, el 12 1 1 3 0 2 0 5 1 2 1 1 
Pira 15 1 1 3 1 2 0 7 2 2 0 3 
Pla de Santa Maria,  16 1 3 3 1 2 0 6 1 3 0 2 
Pobla de Mafumet, la 21 3 6 3 1 2 0 6 0 3 0 3 
Pobla de Massaluca,  15 0 1 3 2 1 0 8 2 0 3 3 
Pobla de Montornès,  16 1 3 3 0 2 0 7 1 2 1 3 
Poboleda 18 1 3 3 2 2 0 7 3 0 1 3 
Pont d'Armentera, el 18 1 3 3 2 1 0 8 1 3 1 3 
Porrera 14 1 1 2 2 2 0 6 1 3 0 2 
Pradell de la Teixet 15 0 1 3 2 2 0 7 3 1 1 2 
Prades 15 0 3 3 1 2 0 6 3 0 0 3 
Prat de Comte 13 0 1 3 0 1 0 8 1 3 1 3 
Pratdip 14 0 3 3 1 2 0 5 3 0 0 2 
Puigpelat 18 3 3 3 1 2 0 6 0 3 0 3 
Querol 10 0 1 2 2 1 0 4 3 0 0 1 
Rasquera 14 1 1 3 1 1 0 7 3 1 0 3 
Renau 15 1 1 3 2 2 0 6 3 0 0 3 
Reus 31 10 6 3 0 2 3 7 3 1 0 3 
Riba, la 19 3 3 3 2 2 0 6 0 3 0 3 
Riba-roja d'Ebre 14 0 1 3 1 2 0 7 2 0 2 3 
Riera de Gaià, la 21 3 3 3 2 2 0 8 0 3 2 3 
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Riudecanyes 17 1 3 3 2 2 0 6 3 0 0 3 
Riudecols 16 1 3 3 1 2 0 6 0 3 0 3 
Riudoms 18 3 3 3 2 2 0 5 1 1 1 2 
Rocafort de Queralt 15 1 1 3 1 2 0 7 2 1 1 3 
Roda de Barà 22 3 6 3 0 2 0 8 2 2 1 3 
Rodonyà 19 1 3 3 3 2 0 7 1 3 0 3 
Roquetes 14 1 3 2 1 2 0 5 2 1 1 1 
Rourell, el 21 3 3 3 3 2 0 7 3 1 0 3 
Salomó 19 1 3 3 2 2 0 8 1 3 1 3 
Sant Carles de la Rà 22 3 6 3 0 2 0 8 3 1 1 3 
Sant Jaume dels 
Dome 17 1 3 3 1 2 0 7 1 1 2 3 
Santa Bàrbara 18 3 3 3 1 2 0 6 2 1 1 2 
Santa Coloma de 
Quer 20 3 3 3 2 2 0 7 1 2 2 2 
Santa Oliva 23 3 6 3 2 2 0 7 3 1 0 3 
Pontils 14 0 0 1 5 0 0 8 0 2 3 3 
Sarral 12 1 1 1 1 2 0 6 0 3 0 3 
Savallà del Comtat 13 0 0 3 2 2 0 6 3 0 0 3 
Secuita, la 17 1 3 2 2 2 0 7 1 0 3 3 
Selva del Camp, la 18 3 3 3 2 2 0 5 1 2 0 2 
Senan 15 0 1 3 3 2 0 6 3 0 0 3 
Solivella 17 1 1 3 2 2 0 8 1 1 3 3 
Tarragona 27 6 6 3 0 2 3 7 3 1 0 3 
Tivenys 15 0 3 1 2 2 0 7 2 0 2 3 
Tivissa 11 1 1 2 1 0 0 6 2 2 0 2 
Torre de Fontaubella 13 0 3 3 1 2 0 4 0 3 0 1 
Torre de l'Espanyol, 11 1 1 3 1 2 0 3 2 0 1 0 
Torredembarra 27 6 6 3 0 2 3 7 3 0 1 3 
Torroja del Priorat 14 1 1 3 3 2 0 4 2 1 0 1 
Tortosa 14 1 3 3 0 1 0 6 3 1 0 2 
Ulldecona 15 1 3 3 0 2 0 6 1 3 0 2 
Ulldemolins 13 1 1 1 2 2 0 6 1 3 0 2 
Vallclara 14 0 1 3 0 2 0 8 2 0 3 3 
Vallfogona de Riucor 15 0 1 3 3 2 0 6 3 0 0 3 
Vallmoll 21 3 3 3 2 2 0 8 2 2 1 3 
Valls 18 3 3 3 0 2 0 7 2 2 0 3 
Vandellòs i l'Hospit 14 1 3 3 1 0 0 6 1 2 0 3 
Vendrell, el 22 3 6 3 0 2 1 7 3 0 1 3 
Vespella de Gaià 17 1 1 3 2 2 0 8 2 1 2 3 
Vilabella 16 1 1 3 2 2 0 7 0 3 1 3 
Vilallonga del Camp 17 3 3 3 1 2 0 5 1 2 0 2 
Vilanova d'Escornalb 18 1 3 3 3 2 0 6 1 2 1 2 
Vilanova de Prades 15 0 1 2 2 2 0 8 3 0 2 3 
Vilaplana 16 0 3 3 1 2 0 7 3 0 1 3 
Vila-rodona 15 1 1 3 2 2 0 6 1 2 1 2 
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Vila-seca 22 3 6 3 0 2 1 7 2 1 1 3 
Vilaverd 17 1 3 3 2 2 0 6 3 0 0 3 
Vilella Alta, la 16 1 1 3 2 2 0 7 2 2 0 3 
Vilella Baixa, la 16 1 3 3 0 2 0 7 2 2 0 3 
Vilalba dels Arcs 13 1 1 3 0 1 0 7 1 3 0 3 
Vimbodí i Poblet 13 1 1 3 2 0 0 6 1 1 2 2 
Vinebre 13 0 1 2 2 2 0 6 3 0 0 3 
Vinyols i els Arcs 22 3 3 3 3 2 0 8 3 0 2 3 
Deltebre 16 1 3 3 1 2 0 6 1 0 3 2 
Sant Jaume d'Enveja 13 1 1 2 1 2 0 6 2 0 2 2 
Camarles 16 1 3 3 1 2 0 6 0 2 2 2 
Aldea, l' 17 1 3 3 2 2 0 6 1 2 1 2 
Salou 24 3 6 3 0 2 3 7 3 1 0 3 
Ampolla, l' 16 1 3 3 0 2 0 7 3 0 1 3 
*(1) The map doesn’t present full values for 03 municipalities that presented incomplete 
database donated by the IDESCAT: (1) Badia del Vallès; (2) la Palma de Cervelló; (3) Riu de 
Cerdanya. 
 
